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rated) hool of Nutrition, being dedicated today at a convo- 


Savage Hall, new headquarters of Cornell University’s Sc 0 
cation entitled “Nutrition—A Key to Human Welfare.” The new $500,000 structure, named in honor of the 


i j d 
late Elmer Seth Savage, a pioneer in nutrition at Cornell and a member of its faculty for 35 years, was finance 


pos by farmers of the Northeast; the equipment was provided by the State of New York. 
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Recorders and Controllers for 
“EVERYBODY” 


Did you ever try this way of selecting the correct Re- 
corders or Controllers for laboratory use? 

First step is an analysis (with our help, if you wish) of 
such factors as: 

Type of instrument—recording or non-recording; single- 
point or multiple; round-chart or strip; speed of response. 
In automatic control, whether to use a recorder or a non- 
recorder. 

Type of Control action if any—on-and-off; fully propor- 
tioning; manual regulation based on instrument readings. 

Characteristics of the problem such as size and con- 
struction of vessels, inherent lags, etc. which influence 
instrumentation. 






Meeting Science’s Need for Stable Control 


For any combination of requitements which may appear, 
Micromax and/or Speedomax instruments meet the need 

exactly and completely. And they do more—they con- 
tribute a highly staé/e continuous operation. 

Stability means ‘‘no interference” by weather, tempera- 
ture, vibration, dust, electric fields, etc. Stability enables 
Micromax and/or Speedomax to meet the needs of almost 
“everybody”. For details, write Leeds & Northrup Co., 
4926 Stenton Ave., Phila. 44, Pa. 


be LEEDS & NORTHRUP 


MEASURING INSTRUMENTS - AUTOMATIC CONTROLS - TELEMETERS. 
HEAT-TREATING FURNACES 
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Genetics Conference, Committee on Atomic Casualties, National Research Council 






























The Atomic Energy Commission recently formally signified 
intention of supporting long-range medical studies of the 
yivors of the atomic bombings in Japan, to be conducted 
v the Committee on Atomic Casualties of the National Re- 
arch Council. One aspect of these studies will concern the 
# uch-discussed potential genetic effects of the bombs. The 
ckground of this program begins shortly after Japan’s sur- 
ender, when a Joint Army-Navy Commission made extensive 
pservations in Hiroshima and Nagasaki on the survivors 
the bombings. At the conclusion of the Commission’s work 
chairman, Col. A. W. Oughterson, M.C., AUS, recom- 
mended to the Surgeon General of the Army that the Council 
be requested to undertake a long-range study of the medical 
d biological effects of the atomfc bomb, and this recom- 
mendation was transmitted by Surgeon Gen. Norman T. Kirk 
9 Lewis H. Weed, chairman of the Division of Medical Sci- 
wees. As a result, in June 1946 a conference group was con- 
ened by the Council, and in November, following its recom- 
mendation, a five-man commission composed of representatives 
of the Council, the Army, and the Navy left for Japan for the 
purpose of determining the current status of Japanese work on 
atomic bomb casualties, evaluating the feasibility of American 
participation in continued research on these casualties, and 
indicating the lines along which such studies should proceed. 
This commission, known as the Atomic Bomb Casualty Com- 
mission and composed of Austin Brues, Paul S. Henshaw, Lt. 
Melvin Block, M.C., AUS, Lt. James V. Neel, M.C., AUS, and 
Lt. (j.g.) Frederick Ullrich, (MC) USNR, submitted a report 
of its findings to the Council in January 1947. 

The June 1946 conference group had recommended that 
appropriate action be taken to obtain a Presidential Directive 


authorizing the National Research Council to initiate a long 
range study of the atomic bomb effects. This Directive was 
issued at the request of the Secretary of the Navy, James T. 
Forrestal, in November 1946, and on its authority the Council, 
in January 1947, established a Committee on Atomic Casual- 
ties, composed of Thomas M. Rivers (chairman), George W. 
Beadle, Detlev W. Bronk, Austin Brues, George M. Lyon, 
C. P. Rhoads, Shields Warren, Stafford L. Warren, George 
H. Whipple, and Raymond E. Zirkle. 

The potential genetic effects of the atomic bomb were appar- 
ent to all interested students from the day the first bomb was 
dropped—in fact, to some, well before that time. A considera- 
tion of genetic studies was one facet’of the work of the Atomic 
Bomb Casualty Commission, and a section of its January 1947 
report was devoted to this subject. This phase of the work was 
to a large extent the responsibility of Lt. James V. Neel. 

On June 24, 1947, the Committee on Atomic Casualties 
arranged a conference on the potential genetic effects of the 
atomic bombs. At this meeting, which was attended by George 
W. Beadle (chairman), Donald R. Charles, Charles H. Dan- 
forth, Herman J. Muller, Laurence H. Snyder, and Lt. Neel, 
the latter submitted a report of preliminary genetic studies, 
based on his observations in Japan during the preceding six 
months. Following a thorough appraisal of the problem, the 
conference voted to recommend to the Committee on Atomic 
Casualties that a program be undertaken in Japan along the 
lines sketched out in the Neel report. This recommendation 
was accepted at a meeting of the Committee on June 26, 1947. 
The conference also recommended that a statement be pre- 
pared, briefly summarizing the current status of the problem. 
This statement follows. 





HETHER THE ATOMIC BOMBS 

dropped on Hiroshima and Nagasaki will 

have detectable genetic effects on the 
Japanese is a question of widespread interest. The pur- 
pose of the present note is to show briefly that (1) many 
difficulties beset any attempt to obtain a valid answer to 
this question and (2) even after a long-term study, such 
as that outlined below, it still may not be possible to 
determine just how much genetic damage was done at 
Hiroshima and Nagasaki. 

This memorandum is essentially a partial summary of 
the material presented by Lt. James V. Neel at the 
meeting of the Conference on Genetics convened by the 
Committee on Atomic Casualties of the National Re- 
Search Council on June 24, 1947, but with certain addi- 
| tional considerations which grew out of the deliberations 
of the Conference. 

It must first be recognized that, inasmuch as the 
majority of mutations occurring in animals are recessive, 
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only the relatively small proportion of mutations which 
are dominants may be expected to show effects in the 
first postbomb generation. The potential range in their 
effects is very wide. Dominant mutations with large, 
clear-cut manifestations can be expected to be much 
rarer than those with smaller, but possibly quite sig- 
nificant, effects on bodily dimensions, life span, etc. But 
the detection of these latter is a matter of great difficulty 
with. present techniques. For practical considerations 
investigation will have to be concentrated chiefly on the 
class with such large effects as may lead to stillbirths, to 
live births with gross external abnormality, or to internal 
defects causing death or serious illness in infancy. 


Since there is no general agreement as to what propor- 
tion of cases of abnormal fetal development is genetically 
determined, and what proportion is due to nongenetic 
factors, an increased incidence of morphologically ab- 
normal fetuses following irradiation may not be used as an 
index of the frequency of genetic change until the non- 
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genetic effects of this irradiation on the reproductive 
history of the mother have been determined. This point 
will be very difficult to evaluate. 

It is obvious that in this case the approach to the prob- 
lem of genetic effects is the statistical one. It is unlikely 
that any individual and specific pathology in a post- 
irradiation generation can ever be attributed with 
certainty to the effects of the bomb, but if there is a 
definite increase in the occurrence of abortions, mis- 
carriages, stillbirths, and abnormal products of concep- 
tion, one may surmise that this is related to the bomb- 
ing—although some of the effects need not necessarily be 
genetic. Appropriate control studies in other Japanese 
cities are therefore of the utmost importance. 

The survivors of the bombing received amounts of 
irradiation ranging from negligible to just short of lethal. 
It is impossible to say on a priori grounds whether an 
adequate number of people absorbed sufficient radiation 
to produce enough dominant mutations to result in 
detectable effects. However, comparison of this situation 
with the experimental data on infrahuman material 
suggests that these effects, if detectable, will be small. 
The median lethal dose for whole body irradiation in man 
is probably in the neighborhood of 500 Roentgen units 
(Shields Warren. Physiol. Rev., 1944, 24, 225-238). It is 
likely that many individuals in Hiroshima and Nagasaki 
who received high but sublethal doses of irradiation 
sustained other injuries which, in combination with the 
radiation damage, resulted in death. Thus, the mean 
radiation dose received by the surviving population will 
be lower than expected from a consideration of the 
median lethal dose alone. In terms of radiation genetics 
this is a small exposure, expected from data on animals to 
produce a frequency of dominant mutations which would 
increase the normal frequency of abnormal offspring by 
so sma]] a proportion as to be difficult to demonstrate. 
Large-scale studies, utilizing all available material, plus 
accurate vital statistics, are thus necessary if data of 
value are to be obtained. In this’ connection it is im- 
portant to bear in mind that the available children born 
to parents who received significant amounts of irradiation 
will probably not exceed 12,000 or 13,000 within the next 
10 years. 

The Japanese had recognized the importance of genetic 
studies and, under great difficulties, were organizing a 
program in Hiroshima when the Atomic Bomb Casualty 
Commission arrived. They had planned to compare the 
present and future frequency of abnormal births in 
Hiroshima with the frequencies reported in their medical 
literature and vital statistics during the prewar years. 
But it is by no means sure either that the prewar figures 
were sufficiently accurate or that the present reporting of 
vital statistics would be wholly effective in detecting 
rare effects of the atomic bomb radiations. It cannot be 
too strongly emphasized that there is at present abso- 
lutely no reliable evidence on which to base any opinion 
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concerning the absolute or relative frequency of , 
genital abnormalities among children being bon, 
Hiroshima and Nagasaki. Unfortunately, a good de 
misinformation is currently in circulation. 

Two independent programs, one Japanese an , 
American, would involve needless duplication of ef 
A joint undertaking is therefore indicated. In view of, 
fact that the Japanese are actively attempting to ini 
genetic studies, it seems that any American ¢fy 
which may materialize should contemplate cooperatig 
with the Japanese in an attempt to ensure an effice 
and satisfactory program. The Neel report contains 4 
following seven specific recommendations as to 4 
organization of a program: 


(1) Organize, in Hiroshima, Nagasaki, and @ control 
or areas, a modified system of pregnancy registration, this 
include the irradiation history of the parents. 

(2) Obtain as complete information as possible on the oy 
come of each registered pregnancy. 

(3) Follow up each report of an abnormal termination; ¢ 
pregnancy or a congenital malformation with detailed fam 
studies. 

(4) Develop a system of checking on the completeness aj 
accuracy of registration of births and deaths, such as requir 
at intervals dual registration by both the family and ty 
obstetrician or midwife. 

(5) Conduct these studies on a sufficiently large scale tht 
the results will have statistical significance. 

(6) Integrate this program with a system of periodic exami 
nation of the offspring of irradiated persons and with cardi 
death certification, so that genetic effects not apparent i 
birth but detected subsequently may be recorded. In partie 
lar, causes of infant mortality should be accurately recorded 

(7) Place this program in competent Japanese hand 
through the Japanese Government, with only enough America 
supervision and cooperation, including supplies, to facilitates 
successful program. 


This program must extend over a period of |(-) 
years before a significant amount of data can be accumt 
lated, and quite possibly an even longer period of stud), 
extending to the second and subsequent generations, wil 
be indicated. 

Certain practical limitations of the program may kt 
considered at this point. The most difficult problem wi 
be to obtain the necessary completeness of reportitt 
This will require constant effort, a wide educatiotl 
program, and frequent cross-checks.. Congenital mé 
formations occurring within Japanese families may som 
times not be reported. This is perhaps more likely to occ! 
in Japan than in this country, because probably less thi! 
10 per cent of Japanese births occur in hospitals as the# 
are defined in the United States. To what extent stil 
births and malformations occurring outside a hospitd 
will be recorded depends on the vigor with whichtht 
problem is pursued. It will be difficult to get evetl) 
matched teams of investigators for bombed and contra 
areas. Furthermore, once people living in Hiroshima and 
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ICY of » vasaki learn that stillbirths and malformations may _ effects produced by the radiation that would have been 
& bom | <ibly be attributed to the effects of the bomb, they will detectable by the methods used in the investigation on 


00d dey bably lose some of their reluctance to report such the human material, and the serious danger of misin- 
tters, Whereas this will not be the case in a control terpretation of the latter résults would be minimized. 
€ and q A Recognizing the difficulties briefly touched upon in 


1 Of efgMMapan is now a defeated and occupied country, under’ the foregoing paragraphs, the Conference on Genetics 
View off ere postwar stress, whose people have a very differ- voted unanimously to record the following expression of 
’ to initig psychology from our own. A program such as that its attitude toward the genetic program: “Although there 
AN efylller consideration will proceed much more slowly is every reason to infer that genetic effects can be pro- 
OOPeratigillere than it would in this country. duced and have been produced in man by atomic radia- 
 eflicig fmm ) order to reduce the possibility that a negative re- tion, nevertheless the conference wishes to make it clear 
ntains {yt of the investigation on Japanese material be inter- that it cannot guarantee significant results from this or 
‘Sto teted by the medical and lay public as meaning that any other study on the Japanese material. In contrast to 
portant genetic effects were not produced, it is essen- laboratory data, this material is too much influenced by 
1 that a comparable effort be expended in experimenta- extraneous variables and too little adapted to disclosing 
non other mammalian material, in which genetic genetic effects. In spite of these facts, the conference 
cts of different kinds can much more readily be feels that this unique possibility for demonstrating 
bught to light. In this way it should be possible to genetic effects caused by atomic radiation should not be 
ow light upon the proportion of the total genetic lost.” 
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lic exami OR THOSE WHO LIKE TO EMPHASIZE THE -as a handclap, a typewriter, the voice, etc. A peculiar 
th careltl similarities between our different sense modalities, metallic quality seems to be added to the sounds. Lis- 
parent a the absence of auditory afterimages has been a __ teners have described the sounds as “jangly,” “twangy,”’ 
n partie rsistent puzzle, a blank in the table of analogies which ‘like a rasping file,” or “like two pieces of iron being 
corde. HA. be drawn between vision and audition. There is, of rubbed together.” The aftereffect of the pulses is tran- 
Sen rse, tinnitus—that annoving ringing in the ears that sient, and in a few seconds the sounds regain their 
ciliated en follows exposure to deafening sounds. But tinnitus normal quality. 
ny last for hours, is often pathological in origin, and We have had no trouble in demonstrating this after- 
sembles ‘“‘spots before the eyes” more than a true effect to subjects with normal hearing. It has been ex- 
of 10-0 terimage. Tinnitus excluded, therefore, the story of perienced in reverberant and anechoic rooms, with test 
Accum rewarded searching (1) seems to justify the conclusion noises produced in the room, over a loud-speaker, or in 
Qf stud} at auditory afterimages do not exist. headphones. Phonographically recorded handclaps, sibi- 
ons, WE The error of such a conclusion can be demonstrated lant consonants, the sound of scraping sandpaper, and 
th the help of a pulse generator and a pair of earphones. typewriter noises seem to work about as well as the orig- 
may YMMhe generator is used to produce a train of rectangular inal sounds themselves. : 
aa pltage pulses at a rate of about 100 pulses per second. Several questions immediately suggest themselves. 
ie . i Mp he rectangular pulses used in this experiment contain What characteristics of the exposure stimulus are neces- 
cat) harmonics of the fundamental pulse repetition fre- sary to produce the effect? What kind of test stimuli can 
al ma ency at approximately equal amplitude over the fre- he used? What is the quality and duration of the effect? 
y som*amency range transmitted by the earphones (cutoff Exposure to intense random noise—a hissing sound—is 
to ocolmound 6,500 cps).] The earphones transduce the voltage _ ineffective in producing the aftereffect. Random noise 
ss (hiNlses to acoustical pulses, and the listener is allowed to jnterrupted at regular intervals to give a train of 150 
” tn ar this buzzing sound at a high intensity for one or bursts of noise per second was also a failure. Nor did a 
me - 0 minutes. When the earphones are removed, there is combination of 11 oscillators producing frequencies not in 
—_ striking change in the timbre of such familiar sounds harmonic relation elicit the aftereffect. Very loud pure 
pe 7 The research described in this paper was carried out tones of low frequency may evoke the phenomenon for 
fmmecer contract with the U. S. Navy, Office of Naval Re- some listeners. A square wave elicits the aftereffect but 


-ontrdl ? j; ; 
a tch (Contract NSori-76, Report PNR-39). is much less impressive than the pulses. Pulses produce 
ma a 
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the phenomenon even when they are modulated in fre- 
. quency from about 100 to 200 pulses per second at a rate 
of 20 times each second or when the low-frequency com- 
ponents of the spectrum are filtered out of the pulses. 
With a pulse repetition frequency of 140 pps the after 
effect was obtained when only those component fre- 
quencies of the pulse between 3,120 and 4,000 cps were 
passed, and again when only the range between 4,000 and 
6,600 cps was heard. When only the first 4 harmonics of 
the pulse—140, 280, 420, and 560 cps—were used as the 
exposure stimulus, the effect was not observed, and not 
until the first 10 harmonics were passed was a clear after- 
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Fic. 1. A—Duration of aftereffect as a function of exposure time (param- 
eter: peak sound pressure; pulse repetition frequency = 120). B—Peak 
sound pressure vs. exposure time for fixed duration of aftereffect (2 seconds) 
(pulse repetition frequency = 140). 


effect obtained. It seems that the high-frequency com- 
ponents of the pulse are necessary for the phenomenon to 
occur, but it is not clear whether ‘these frequencies are 
necessary because they stimulate a certain portion of the 
basilar membrane or because they preserve the sharp 
onset of the pulses. 

The pulses used were of 120-microsecond duration, and 
the instantaneous sound pressure at the peak of the pulse 
was varied from approximately 75 to 125 db re 0.0002 
dyne/cm.*. For convenience in exploring the phenomenon 
the following procedure was adopted: The sound of two 
pieces of sandpaper being rubbed together at a regular 
rate was phonographically recorded, and the listener was 
exposed to the train of pulses for a fixed period of time at 
a given intensity and pulse repetition frequency. At the 
end of the exposure the experimenter switched to the 
phonograph channel, the listener being allowed to hear 
the sound of scraping sandpaper. The listener’s task was 
then to count the number of scrapes of the sandpaper 
which seemed to be “metallic” in quality. By converting 
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sandpaper rubs to a more conventional time bag. 4. 
duration of the afterimage was given for the conditione 
stimulation. 

Durations of exposure between 5 and 240 seconds Wer 
explored, the longer exposures producing the ~ 
marked aftereffects. When the sound pressure at the pe 
of the pulse was held constant, the duration of the alter 
effect increased as a negatively accelerated function 
the exposure time. This is illustrated in Fig. 1A {or ty 
intensity levels. Fig. 1B shows the peak sound presyp 
necessary to elicit an aftereffect of constant duratiy 
(2 seconds). To a certain degree, exposure time can} 
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substituted for exposure intensity. As a practical matte apin} 
an exposure of 20 or 30 seconds represents a convenigimmm prob 
compromise between the listener’s impatience and ty ple 
experimenter’s desire to produce a measurable effyfammounds: 
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Fic. 2. A—Duration of aftereffect vs. pulse repetition frequency (pam 


eter: peak sound pressure; exposure time = 20 seconds). B—Sound pres: K. A. 
vs. pulse repetition frequency (parameter: duration of aftereffect). hate Dr 
f Chic 

Only a narrow range of pulse repetition frequencejymbearbo 
elicits the aftereffect. Frequencies between 30 and s 
pulses per second seem most effective. This is illustrate - 
° . . . psearc 
in Fig. 2A, where the duration of the aftereffect is plots “el ’ 
as a smoothed function of the pulse repetition frequen ,, ... 
with the peak pressure of the pulses as the paramet@j:. 
These curves were obtained with three listeners and 4B) pr 
constant exposure time of 20 seconds. In Fig. 2B tom th 
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curves are replotted to show the intensity required 10 
produce a given duration of the aftereffect. 

A variety of test stimuli was tried, and the necessl 
attributes of a good stimulus seem to include familiarly 
to the listener, complexity in harmonic composition, 3% 
temporal discontinuity. Unfamiliar stimuli leave t 
listener wondering whether or not the test stimulls 
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sounds as it should sound. Pure tones were poor s0 fen. 5 
as they were continuous; when they were interrupted, !'esearc! 
effect was heard following the “click” of the interrupti® ote 
Silence is silent: without a test stimulus our listen, phys 
report only a transient, impalpable, nonauditory av" HERity S| 
ness that an aftereffect persists. The dissipation of th irst Ha 
aftereffect seems to be a function of time only and 3MMMt the | 
independent of stimulation. For example, if an expos/gjpctobe 
normally produces an aftereffect lasting about 3 seconds mmmeuence 
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litip psecond silence before the presentation of the test deafened ear is more nearly normal in response to loud 
Ds of r 


‘mulus is followed by about 1 second of the aftereffect, than faint sounds. The ringing auditory quality of the 
Nds we d after a silent delay of 4 seconds no qualitative aftereffect is, however, most striking and persistent when 
he a anges are observed. the test stimulus is made more intense. The mechanism 
the ry The quality of the aftereffect does not seem to change is more complex than a simple subtraction—due to hear- 
; . a function of the nature of the stimulations which. ing loss—of certain components of the test sound. 
roduce it. It is always the same—a metallic, ringing Either a sharp wave-front or the presence of harmonics 
bligato to the test stimulus. properly spaced along the basilar membrane is the neces- 
What possible mechanism could account for this sary condition for producing it. In a highly mechanical 
enomenon? It seems to be peripheral, for if the left system like the ear the possible mechanisms for an after- 
aris exposed to pulses and the right ear is testedwith the image are somewhat limited. 


he afte 
Action of 
for tn 
Pressuyyg 
duratig 


> Can be : : . . 

hcl raping of sandpaper, no aftereffect is experienced. It Such, then, is the phenomenon observed. It is not a 
nVeniey probably related to stimulation deafness, but in no _ tinnitus, a simple hearing loss, or a pathological condition. 
and thdllmgmple manner, since exposures only to certain kinds of It is a positive aftereffect of the stimulation of normal 


wunds are followed by the aftereffect. Furthermore when, listeners. Is this not an auditory afterimage? 
temporary hearing loss produces a qualitative change 

,a test stimulus, we expect the change to be less pro- Reference 

ounced for loud test stimuli, since the temporarily 1. Bisnop,H.G. Amer. J. Psychol., 1921, 32, 305-325. 


' Structure and Function of Lymphoid Byron Clark has assumed his duties as 
| Tissue.” professor of pharmacology, Tufts College 


Medical School. Uuder his direction the 
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Nathan Birnbaum, Department of : d : 

Chemistry, City College of New York, laboratories for instruction and research 

and Notes has returned to the Department after 5 1 this field will be reorganized and en- 

1 years of military service with the Chemi- larged. 

, cal Corps, U. S. Army. In addition to John H. Melvin, district geologist, 

overseas duty in New Guinea and the Corps of Engineers, Omaha, Nebraska, 

y (param Philippines, Prof. Birnbaum participated has been appointed state geologist of 

1 pressur K, A. Gunnar Strand, formerly asso- jy the atomic bomb tests at Bikini as a Ohio, succeeding George W. White, who 

fate professor of astronomy, University member of the Radiological Safety Sec- has been appointed head, Department of 
{ Chicago, is the new director of the tion He is being retained by the Chemical Geology, University of Illinois. 

uenciefmmpearborn Observatory and professor of Corps as consultant to the Research and 


» fe : Samuel Cate Prescott, of Cambri 
| tronomy, Northwestern University. Dr. Engineering Divisi »0 Cam bridge, 
nd 2M q 9 —meinecring Livin. Massachusetts, former dean, School of 
stratediamme2nd, a positional astronomer who did : “i pay 


| arch in navigation for the Army Air James G. Miller, chief, Clinical Psy- Science, Massachusetts Institute of Tech- 
piot orces during the war, succeeds Oliver J. chology Section, Neuropsychiatric Divi- nology, was awarded the honorary D.Sc. 
UCN ce, who had been on the Northwestern sion, Veterans Administration, Washing- degree by Lehigh University at its 69th 
ameter. hculty since 1928 and who retired August ton, D. C., has been appointed chairman, Founder’s Day exercises, October 1. 
and WB! Dr. Strand received his Ph.D. degree Department of Psychology, University of A. C. Ivy, vice-president of the 
2B thelililrom the University of Copenhagen, and Chicago. The appointment, which is effec- University of Illinois for the Chicago 
ired {Ome to the United States as a fellow of tive January 1, 1948, carries the rank of professional Colleges, has been named an 
e American Scandinavian Foundation. Professor of psychiatry and psychology. honorary member of the American 
cessuttS first assignment here was at Sproul As a captain in the Army Medical Corps Congress of Physical Medicine in recogni- 
‘liar servatory, Swarthmore College. His during the war, Dr. Miller served as a tion of his “studies of electrical stimula- 
iMmptudies have included the motion of aster- Neuropsychiatrist, assessing personalities tion of paralyzed muscles and resuscita- 
jids, determination of position, photo- of OSS personnel both in this country and tion from carbon monoxide asphyxia, 
raphic and visual observations of double in the European Theater. and for assistance to the Council of 


yn, and 
ve the 


imulus a ° a . ‘ : - — e 5 at 7. Sal net 
ia pat = orbital motion in multiple aye Charles C. Price, head, Department a Mociins of the American Medi- 
v ms. He has been retained as a special of Chemistry, University of Notre Dame, “ ssociation. 


"arch associate at Yerkes Observatory. is now in England, where he will de- William J. Eney, professor of civil 


Abraham White, associate professor liver a series of special lectures at Oxford, engineering, Lehigh University, has been 
Mt physiological chemistry, Yale Univer- Cambridge, and other colleges and uni- appointed head, and director of the cur- 
await ity School of Medicine, will deliver the versities in England and Scotland. Dr. riculum, Department of Civil Engineer- 
ol te ist Harvey Lecture of the current series Price will also visit the Imperial Chemi- ing. He succeeds Hale Sutherland, who 
and SHMMat the New York Academy of Medicine, cals Industries at Manchester and the will continue as professor in the Depart- 
posit ctober 23. Dr, White will speak on “In- British Rubber Producers Association at ment and will devote more of his time to 
cond\meuence of Endocrine Secretions on the Welwyn Garden City. professional writing. 


iptiot 
stenets 
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D. T. Morgan, Jr., has been appointed 
assistant professor of botany, University 
of Maryland. 


Carl G. Hartman, professor emeritus 
of physiology and zoology, University of 
Illinois, has recently been appointed di- 
rector of physiology and pharmacology, 
Ortho Research Foundation, Raritan, 
New Jersey. 


Mark W. Woods, associate professor 
of plant pathology, University of Mary- 
land, has recently resigned to join the 
staff of the National Cancer Institute, 
Bethesda, Maryland. 


Morris T. James, formerly assistant 
professor in entomology, Colorado Agri- 
cultural and Mechanical College, Fort 
Collins, has been appointed assistant 
professor of entomology, State College of 
Washington, Pullman. 


Jacob Sacks, formerly pharmacolo- 
gist, Endo Products, Inc., has been ap- 
pointed to the staff of the Department of 
Biology, Brookhaven National Labora- 
tory, Upton, New York. 


Herman C. Lichstein, formerly 
National Research fellow, Cornell Uni- 
versity, has been appointed associate pro- 
fessor of bacteriology, University of 
Tennessee, Knoxville. 


Emily T. Wolff, formerly research 
botanist at the laboratories of the Ameri- 
can Cyanamid Company, Stamford, 
Connecticut, has been appointed assistant 
professor of botany, University of 
Georgia, Athens. 


William M. McGill, assistant state 
geologist of Virginia since 1929, was ap- 
pointed state geologist, effective Septem- 
ber 1, succeeding Arthur Bevan, now 
with the Illinois Geological Survey. 


Myron C. Benford, head, Outpatient 
Department, University of Illinois Hospi- 
tals, has been promoted to assistant med- 
ical director to assist John B. Youmans, 
dean, College of Medicine and medical 
director of the hospitals. 


Joseph Modrovsky, design engineer, 
Wright Aeronautical Corporation, Pater- 
son, New Jersey, has been appointed assis- 
tant professor, Department of Mechanical 
Engineering, Polytechnic Institute of 
Brooklyn. 


Frank M. Semans, consulting biol- 
ogist, and formerly of Hiram College, has 
been appointed associate professor in 
biology, Arizona State College, Tempe. 
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Charles A. R. Connor, associate 
physician in cardiovascular disease and 
assistant chief, Cardiovascular Clinic, 
Lenox Hill Hospital, cardiologist, New 
York City Department of Health, and 
attending consultant, Veterans Adminis- 
tration, New York City, has been ap- 
pointed medical director, American Heart 
Association, to succeed David D. Rut- 
stein, who recently resigned to become 
professor of preventive medicine, Har- 
vard Medical School. 


William Owens, professor of psy- 
chology, Iowa State College, has been 
appointed head, Department of Psy- 
chology. During the war Dr. Owens 
served with the Standards and Curricu- 
lum Division, Bureau of Naval Personnel. 


S. Richard Silverman, administra- 
tive executive, Central Institute for the 
Deaf, has been appointed director of the 
Institute, filling the position left vacant 
in 1941 by the death of Max A. Gold- 
stein, who founded the Institute in 1914. 


F. J. Alcock, formerly senior geologist, 
Geological Survey, Mines and Geology 
Branch, Department of Mines and Re- 
sources, Canada, has been appointed chief 
curator, National Museum, Ottawa. 


Lester W. Sharp, professor of botany, 
Cornell University, retired from active 
service in the Department on July 1. 


A. W. Swensen, professor of chemis- 
try, and Elmer W. Hertel, professor of 
biology, have been promoted to full 
professors at Wartburg College, Waverly, 
Iowa. 


Milton Tinsley, instructor in neuro- 
logical surgery, University of Illinois, 
has been promoted to assistant professor. 
Dr. Tinsley joined the Illinois faculty 
in 1940, 


Joseph H. Greenberg and John M. 
Roberts have been appointed assistant 
professors, Department of Anthropology, 
University of Minnesota, and Ralph P. 
Winchester has been appointed an in- 
structor in anthropology in the General 
College of that University. 


Matilda Moldenhauer Brooks, re- 
search associate, University of California, 
has returned from a summer’s work in 
Peru, where she conducted experiments 
in the high Andes on overcoming altitude 
sickness. This work was carried out with 
the cooperation of C. Hurtado, minister 
of public health, Peru, and a group of 
medical men. 
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Sunder Lal Hora of India, q jj 
ichthyologist, has been appointed Der 
nent director of the Zoological Sy 
India, Kaiser Castle, Benares Cant, 
cording to a letter received from hin 
E. W. Gudger, American Museuy 
Natural History, New York. 


Albert S. Cahn, who served dy 
the war as mathematician and physi 
with a unit of the Manhattan Proje 
the University of Chicago, has bee, 
pointed executive officer of the Insti 
of Numerical Analysis, which is being dim 
tablished by the National Bureg 
Standards on the campus of the Uni 
sity of California at Los Angeles. 


Cecil J. Watson, professor of m 
cine, University of Michigan Med 
School, will address the Institute of \f 
cine of Chicago and the Chicago Soc 
of Internal Medicine, October 24, at 4 
Palmer House, Chicago, on the taj 
“Some Aspects of the Porphyrin Probl 
in Relation to Disease.” 


Visitors to U. S. 


L. C. Young, of the mathematic 
search faculty, University of Capeto 
South Africa, is in the United States 
direct research seminars in mathemati 
at Ohio State University during the 1% 
48 autumn and winter quarters. 














Chentze Hsiang Wu, assistant 
fessor of physiology, National Cenia 
University Medical College, Nanki 
China, who has been working with Ma 
rice B. Visscher, of the University of Mh 


peorg 
nesota Medical School, Minneapolis, s@@Myan 
September 1946, is returning to Nankified ¢} 
this month. Dr. Wu has also been acti gica 


as a representative of the Natural Scem 
Society of China to arrange publicati 
exchanges for the Society. 
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Grants and Awards 


The School of Mathematics oft 
Institute for Advanced Study ' 
allocate a small number of stipends! 
gifted young mathematicians and matif 
matical physicists to enable them to sti 
and do research work at Princeton duf 
the academic year 1948-49, Candidalf 
must have given evidence of ability! 
research comparable at least with 4 
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ced Study, Princeton, New Jersey, 
tunable by February 1, 1948. 
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» New York Zoological Society, 
jministrator of the New York 
um and its laboratories, has re- 
i grants from the National Advisory 
» Council of the National Cancer 
ute totaling $15,088 for continuing 


erved dy quarium’s studies of melanomas in 


tnd physiflM& ond'amphibians. Research on the 
in Projet. and biology of normal and 
has been 41 pigment cell growth in fishes, 
the Insti ted by Myron Gordon, geneticist, 
1 is being di : being expanded in cooperation with 

Bureay F. Nigrelli, pathologist, New York 
= Unig rium. V. V. Brunst, formerly 
eles. 


tor, Laboratory of Roentgen Biol- 
Roentgen and Cancer Institute, 
, and now senior fellow, National 
tute of Health, will work on regenera- 
and transplantation of melanotic 
ors in the Mexican axolotls, a colony 
which is being established in the 
tics Laboratory of the Aquarium. 
| Liebman, formerly research fellow, 
lartment of Biology, Princeton Uni- 
ity, will study the hematological and 
hemical changes in _ progressive 
es of normal, pretumorous, and mela- 
atous fishes. William and Margaret 
dsen Tavolga, graduate students, 
y York University Graduate School 
Arts and Sciences, Department of 
ogy, are working on the embryo- 
al and endocrinological aspects of the 
lem. Dr. Gordon is coordinating the 
¢ project at the Genetic Laboratories, 
porarily located in the Whitney Wing, 
rican Museum of Natural History. 


or of m 
an Medi 
ute of Me 
"AZO Soce 
r 24 at 

the ny 
rin Prob 4 


ematics 
Capetor 
1 States 
athemati 
y the 194 


S. 


stant 
il Centa 

Nanking 
vith } 
ty of Mi 
volis, sim 
» Nanki 
en actil 
al Scie 
ublicatis 


peorge W. Merck, president, Merck & 
mpany, Rahway, New Jersey, who di- 
ed the Nation’s extensive research on 
gical warfare during World War II, 
be awarded the Chemical Industry 
al for 1947 by the American Section, 
iety of Chemical Industry, at a dinner 
ember 7, at the Hotel Commodore, 
v York. Mr. Merck was cited for “‘out- 
ding accomplishments” by Merck & 
pany in the field of pharmaceuticals, 
her his leadership. 
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Joseph Aronson, U. S. Bureau of 
lian Affairs, received the Alvarenga 
ze July 14 from the College of Physi- 
ns of Philadelphia in recognition of his 
dies on the evaluation of BCG vaccine 


ith thmthe control of tuberculosis. This prize 
Appliagimms established by the will of Pedro Fran- 
ved frofmmeo daCosta Alvarenga, of Lisbon, Por- 
itute i@BA, an associate fellow of the College of 
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Physicians, “to be awarded annually by 
the College of Physicians on each anni- 
versary of the death of the testator, July 
14, 1883.” The College usually makes this 
award for outstanding work and invites 
the recipient to deliver an Alvarenga Lec- 
ture before the College. 


The Spirit of St. Louis Medal, the 
highest aviation honor of the American 
Society of Mechanical Engineers, was 
awarded on September 3 to John K. 
Northrop, president of Northrop Aircraft, 
Inc., Hawthorne, California. The medal, 
awarded every third year, was presented 
to Mr. Northrop “for his originality and 
vision in engineering of military and com- 
mercial airplanes, and particularly for his 
development of a successful flying wing.” 


General Motors Corporation on Sep- 
tember 20 received the first annual Distin- 
guished Service Award to be presented by 
the Special Devices Association, com- 
posed of some 600 Naval Reserve officers 
and civilians who have served in the Spe- 
cial Devices Center, Office of Naval Re- 
search. The 1947 award went to General 
Motors in recognition of “the outstanding 
accomplishment in its scientific programs 
involving rapid learning techniques and 
mass training.” While this first presenta- 
tion was made for wartime and subse- 
quent peacetime contribution to the de- 
velopment of rapid training techniques, 
the purpose of the award is to promote 
peacetime advances in such training 
methods as a measure of national pre- 
paredness. Future recipients will be se- 
lected solely for current peacetime accom- 
plishments. 


Colleges and Universities 


A national center for medical re- 
search in the field of nutrition is 
being planned in Chicago under an agree- 
ment between Northwestern University 
and the Spies Committee for Clinical 
Research. As a first step toward imple- 
menting the plans, Tom D. Spies, 
associate professor of medicine, Univer- 
sity of Cincinnati, has been named pro- 
fessor of nutrition and metabolism and 
chairman of a new department in this 
field at the Medical School of North- 
western. To maintain the department and 
to support research to be carried out 
under Dr. Spies the Spies Committee 
will -grant to the University at least 
$150,000 annually for 5 years. Dr. 
Spies, who is known for his work with 
synthetic folic acid, will continue to direct 


the University of Cincinnati studies in 
nutrition at Hillman Hospital, Birming- 
ham, Alabama, organized by him in 1937. 


Western College for Women, Ox- 
ford, Ohio, will dedicate its new $400,000 
science building October 11. The new 
building, completed late in the spring, is 
now housing the Departments of Biology, 
Chemistry, Mathematics, Physics, and 
Psychology. The basement is devoted to 
a psychology lecture room and laboratory, 
animal and storage rooms, and physics 
laboratories for work in X-ray, radiation, 
glass-blowing, electronics, mechanics, and 
photography. Offices, classrooms, biology 
and botany laboratories, additional phys- 
ics rooms, a greenhouse with a sunken 
aquarium, and the science library of 
26,000 volumes occupy the first floor, 
while on the second floor are chemistry 
and biology laboratories, balance room, 
bacteriology laboratory, preparation 
room, and a physiology, histology, and 
embryology laboratory. Two motor con- 
trol boards provide the necessary elec- 
tricity for the equipment used. A special 
deck on the roof of the building serves as 
an observation platform for classes in 
meteorology and astronomy. 


The University of Rochester has re- 
ceived from Mr. and Mrs. Ernest L. 
Woodward, of LeRoy, New York, a large 
residence and 64 acres of land together 
with funds for remodeling the estate into 
a rehabilitation hospital for children suf- 
fering from cerebral palsy. New York 
State isas appropriated $150,000 toward 
the hospital, which will be operated by the 
University with the cooperation of the 
National Foundation for Infantile Paraly- 
sis, the day clinic of the Rochester Cere- 
bral Palsy Association, and the State 
Health Department. Part of the cost of 
technical personnel is being borne by the 
National Foundation under a $292,000 
grant to the School of Medicine, made last 
year for a 5-year program of basic research 
leading to improvement in the methods of 
treatment of children disabled by infantile 
paralysis and cerebral palsy. The Founda- 
tion-sponsored program is under the direc- 
tion of R. Plato Schwartz, associate 
professor of orthopedic surgery at the 
Medical School, whose work had indicated 
the similarity of spasticity of muscles in 
infantile paralysis to that in cerebral 
palsy. The costs of operation and patient 
care will be borne by the State. In addi- 
tion to research and treatment of spastic 
paralysis, a major aspect of the program 
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will be the training of personnel in any or 
all of the chief divisions of the plan: re- 

_ search at the School of Medicine, hospital 
care at the LeRoy unit, and work at the 
day clinic of the Rochester Cerebral Palsy 
Association. 


Case Institute of Technology has 
appointed the following to its faculty: 
Charles S. Bacon, associate professor of 
geology and mineralogy; Sydney D. 
Black, associate professor of aeronautical 
engineering; Marvin L. Granstrom, in- 
structor in civil and sanitary engineering; 
Salvatore Cicirello, instructor in en- 
gineering mechanics; John E. Gilkey, 
instructor in machine design; George 
H. Wagner, instructor in metallurgical 
engineering; Richard G. Bauman, in- 
structor in physical chemistry; Carl F. 
Schunemann, instructor in electrical 
engineering; and Robert P. Knupke, in- 
structor in mathematics. 


Rensselaer Polytechnic Institute 
now offers the degrees of B.S. in voca- 
tional education and M.S. in education 
in order to prepare “‘more and better high 
school teachers in science, technology, 
mathematics, and vocational education.” 
The New York State Department of Edu- 
cation and the State College for Teachers 
at Albany are cooperating in the program, 
which is under the direction of Stanley B. 
Wiltse, Department of Electrical En- 
gineering. 


Southern Lllinois University, Car- 
bondale, has added five new faculty mem- 
bers to its science departments, effective 
this fall. Joseph Rafalko, Syracuse 
University, Charles L. Foote, 
Wagner College, have been named assgci- 
ate professors of zoology; Arthur E. 
Hunter, a recent graduate of Southern, 
faculty assistant in zoology; Wilkison 
W. Meeks, Western Maryland College, 
associate professor of physics; and Floyd 
F. Cunningham, for 17 years head of 
the Geography Department, State Teach- 
ers College, Florence, Alabama, associate 
professor and acting chairman, Geog- 
raphy-Geology Department. 


and 


The measuring engine of the Yale 
University Observatory, which is used 
to study large astronomical photographic 
plates, is now being utilized to check the 
observations made on the Einstein shift 
by George Van Biesbroeck, professor 
emeritus of astronomy, University of Chi- 
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cago, during the solar eclipse of May 20, 
at Bocajuva, Brazil (Science, May 16). 
While in New Haven, Prof. Van Bies- 
broeck is the guest of Dirk Brouwer, di- 
rector, Yale Observatory. 

The Einstein shift may be detected dur- 
ing a solar eclipse when the effect of the 
sun’s mass Causes a curvature in the path 
of light coming from the stars by which a 
star’s image is displaced away from the 
center of the sun by a slight amount. The 
phenomenon was first tested by Edding- 
ton in 1919 and has since been tested by 
many astronomers. Most of the results 
have confirmed the Einstein theory, but 
the amount of the shift has differed appre- 
ciably in various expeditions. Prof. Van 
Biesbroeck improved over previous meth- 
ods by photographing two points in the 
sky simultaneously, the star field sur- 
rounding the sun and a distant star field 
brought into the camera by a reflection 
device. In August he made a second trip 
to Brazil to photograph the same star field 
during the night. 


The Long Island College of Medi- 
cine is now authorized to confer the de- 
gree of Doctor of Medical Science, follow- 
ing the Board of Trustees’ approval of the 
expansion of teaching activities to include 
graduate training in psychiatry, which is 
the first full-time, long-term graduate 
course to be offered by the College. The 
new program in psychiatry is already in 
progress under the direction of Howard 
W. Potter, professor of psychiatry. The 
training is being given in cooperation with 
the Veterans Administration Program for 
training doctors who served in Veterans 
Administration hospitals and clinics. 


Industrial Laboratories 


The new contact sulfuric acid 
works of the E. I. du Pont de Nemours 
and Company, Inc., located 14 miles from 
Richmond at James River, Virginia, has 
begun operations. Du Pont’s newest man- 
ufacturing unit, which is operated by the 
Grasselli Chemicals Department, makes 
sulfuric acid for use by industries in the 
Richmond area. 


M. Vincent O’Shea, Jr., formerly 
executive vice-president, O’Sullivan Rub- 
ber Company, president, Robert Teller 
Sons & Dorner Company, and president, 
Rosemarie de Paris, Inc., has been ap- 
pointed administrative vice-president of 
Merck & Company, Rahway, New Jersey. 





R. C. Mason, on leave of absence fy 
the past year from the atomic ener 
project, Oak Ridge, Tennessee, has J 
named manager, Electro-Physics Depart 
ment, Westinghouse Research Labor, 


neteor 
’ rin 


process 











og6 Te 
tories. Dr. Mason succeeds Gaylord Wiety of 
Penney, who has been appointed Weg researc 


inghouse professor of electrica| engines 


: : Univer 
ing at Carnegie Institute of Technolo, 
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William H. Doherty, radio develop 
ment engineer, Bell Telephone Labora 
tories, New York City, has recently lef 


Meet 


for Rome, Italy, to participate jn th ” 
Rome Radio Congress commemoratin patil 
the 50th anniversary of Marconi’s pionee ul ’ 
radio experiments. Mr. Doherty will pr sat 
sent a technical paper on radio broadcas _ 
transmitters at the Congress, which j en 
sponsored by the Italian National Counc pi - 
of Research. He will also visit a numberg uty . 
radio stations and scientific laboratoria ertilz 
in other parts of Europe to discuss recep -“ 
advances in radio communication. neh 
specl 
Sterling Drug, Inc., has announcefifwn B. 
the formation of Winthrop-Stearns, Inc tural R 
as a new subsidiary to integrate its majogmmg Rivert 
pharmaceutical interests in this countrygm™l™ Comm 
The new company will conduct the busi 
ness hitherto carried on by Winthrogll The 
Chemical Company, Inc., organized by for M 
Sterling in 1919 and now being liquidated Copen! 
as well as the pharmaceutica! operation Thorv: 
of the Frederick Stearns & Company Dig Jensen 
vision, Detroit, organized in 1855. Mover 1 
similar subsidiary to take over Winthrogi Americ 
and Stearns’ Canadian business will b@@@ of mic 
formed in the Dominion as soon as legal vided 
requirements are completed. Theodorg@i™ Micro} 
G. Klumpp, formerly president, Wing Bacter 
throp Chemical Company, has deem Serolos 
elected president of the new Winthropgi Water 
Stearns, Inc. crobiol 
The Electronic Control Company ate 
Philadelphia, which is engaged in the 4 wal x 
sign of electronic digital computing equi as P 
ment, has appointed the following to! Diosid 
staff: Isaac L. Auerbach, formerly 4 “Virus 
velopment engineer, Nava! Researd mark) 
Laboratory; Albert Auerbach, Rati wy 
Corporation of America; Gerald Smol ’ es 
iar, signal engineer, Army Signal Corps Att 
and Joseph D. Chapline, Jr., formerly Emil ( 
research associate, University of Pennsyh biolo 
vania, and closely associated with the ap 5 a" 
plication of the Differential Analy2 ae , 
during the war. Copen 
Eastman Kodak Research Laboraggjman, t 
tories have announced the following sag receive 
additions: Robert H. Dows, form ee 
War 
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Alc energ reteorologist, Army Air Forces, will do 
, has beedilenerimental work on new photographic 
CS Departilmmlnrocesses3 Walter R. J. Brown, who 
1 Laborallifcas recently graduated from the Univer- 
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ty of Toronto, will assist in colorimetry 
eearch;and Elwood J. Hunemorder, a 
University of Michigan graduate, will do 
research in X-ray photography. 
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Meetings 


The National Joint Committee on 
fertilizer Application will hold its an- 
nual meeting in the Hotel Stevens, Chi- 
cago, December 15, in connection with the 
meeting of the American Society of Agri- 
cultural Engineers. The morning program 
will be devoted to discussion of soil fer- 
tility and plant breeding in relation to 
fertilizer application and radioactive ap- 
plications to agriculture, while the after- 
noon program will be concerned with 
Bccial fertilizer placement studies. Jack- 
son B. Hester, Department of Agricul- 
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rns, Inca tural Research, Campbell Soup Company, 
its majofamm Riverton, New Jersey, is chairman of the 
countrygamg Committee. 

the busi 

Vinthrogif/™ The Fourth International Congress 
nized byl for Microbiology, held July 20-26 in 


juidated Copenhagen under the presidency of 


yerationgl Thorvald Madsen and with Prof. Orla- 
any Dig Jensen as vice-president, was attended by 
1855. Mover 1,100 persons, 87 of whom were 
Vinthrogilll Americans representing various branches 
» will b@MM of microbiology. The Congress was di- 
as legal vided into 9 sections including General 
heodor@l Microbiology, Medical and Veterinary 
it, Wing Bacteriology, Viruses and Viral Diseases, 
aS eM Serology and Immunology, Soil and 
inthropgll Water Microbiology, Dairy and Food Mi- 
crobiology, Industrial Microbiology, Vari- 
mpany ation and Mutation in Microorganisms, 
‘thed and Plant Pathology and Mycology. Gen- 
+ ent eral addresses were given by C. H. Werk- 
s toi man (( 5.) on “Assimilation of Carbon 
etly de Dioxide, FP, C. Bawden (England) on 
ecearcl Viruses in General,” @. Winge (Den- 
Radi mark) on “Yeast in Modern Genetics,” 
‘ Smol and 5. A. Waksman (U. S.) on “Antio- 
| Corps biotics and Life.” 
ormetl At the conclusion of the Congress the 
vennsyiig ™ Christian Hansen Prize for Micro- 
the ap biology, consisting of a gold medal and 
nalyze 3000 Danish crowns and given every 
é three years by the Karlsberg Laboratory, 
Copenhagen, was presented to Dr. Waks- 
aborig@ man, the first American microbiologist to 
ing stalmmteceive this award. Dr. Waksman an- 
ormeniimm™Nounced that the fund attached to the 
. award will be used to help a young Danish 
0, 
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microbiologist come to the United States 
and spend a year in the Department of 
Microbiology, New Jersey Agricultural 
Experiment Station. 


The Poultry Science Association 
held its 36th annual meeting at Clemson 
College, Clemson, South Carolina, August 
25-28, with 351 in attendance at the 
general sessions and sectional programs 
on Nutrition, Genetics and Physiology, 
Extension, Pathology, and Marketing. 
Awards presented at the banquet meet- 
ing, August 27, included the Borden 
Award of $1,000 for outstanding research 
work in poultry husbandry over a period 
of years, to J. H. Jukes, Lederle Labora- 
tories; the National Turkey Federation 
Award to V. S. Asmundson, University 
of California; the Poultry Science Re- 
search Prize to Paul D. Sturkie, Uni- 
versity of New Jersey; the Association’s 
award for outstanding poultry extension 
work to Fred W. Frasier, Washington 
State College; the 
Teaching Award to E. M. Funk, Uni- 
versity of Missouri. 


and Association’s 


The Assouation voted to join the 
Institute of American Biological Societies 
and to hold its 1948 meeting at the 
Colorado State Agricultural College, Fort 
Collins, Colorado. 

Officers elected for the coming year 
were: W. A. Maw, MacDonald College, 
Quebec, president; H. M. Scott, Uni- 
versity of Connecticut, 1st vice-president; 
W. M. Insko, University of Kentucky, 
Funk, 
secretary- 


2nd _ vice-president; and E. M. 


University of Missouri, 
treasurer. 
Bethke, Ohio Agricultural Experiment 
Station; T. C. Byerly, U. S. Department 


of Agriculture, Beltsville, Maryland; E. 


Directors elected were: R. M. 


W. Callenbach, Pennsylvania State Col- 
lege; and H. S. Wilgus, Colorado Agri- 
cultural and Mechanical College. T. C. 
Byerly, U.S. Department of Agriculture, 
Reltsville, Maryland, F. B. Hutt, Cornell 
University, and F. A. Hays, University of 
Massachusetts, were elected Fellows of 
the Association. 


Rece: t Deaths 


Theodore J. Becker, pharmacologist, 
Sterling-Winthrop Research Institute, 
Rensselaer, New York, died August 29. 

Tine Tammes, 76, emeritus professor 
of genetics, University of Groningen, 
Netherlands, died September 20. 


Elmer H. Wirth, 52, head, Depart- 
ment of Pharmacognosy, University of 


Illinois Professional Schools, 
died September 26 in Chicago. 


Chicago, 


John Robert Cochran, Jr., 73, De- 
partment of Surgery, Northwestern Uni- 
versity Medical School, and an attending 
surgeon, St. Luke’s Hospital, Chicago, 
died September 27. 

Clarence Gaines Toland, 72, formerly 
professor of clinical surgery, University 
of Southern California, died October 2 of a 
heart ailrnent at his Los Angeles home. 


Max Planck, 89, German physicist and 
Nobel Prize winner, and originator of the 
quantum theory, died on October 3 





Administration for Research, Vol- 
ume 3 of Science and public policy, a 
series of reports by John R. Steelman, 
chairman of the President’s Scientific Re- 
search Board, was released on October 4. 
In releasing the report, which analyzes a 
multitude of problems encountered in ad- 
ministering the vast scientific research and 
development program of the Government 
and offers recommendations for improve- 
the 
stated that he is directing Federal depart- 


ment in administration, President 
ments and agencies engaged in important 
research and development activities to 
consider carefully the content of the re- 
port and suggested that scientists outside 
the Government also study the analysis 
and recommendations which it contains. 

The the 
strengthening the Federal machinery in 


report reveals urgency of 
order to (1) determine broad policies, (2) 
allocate functions, and (3) establish liaison 
for purposes of closer collaboration not 
only within the Federal establishment but 
also with scientific agencies outside the 
Government. The specific steps proposed 
include: appointment by the President of 
an advisory Interdepartmental Committee 
on Scientific Research and Development 
which would consist of key government 
officials in charge of various aspects of the 
Federal research program; creation in the 
Bureau of the Budget of a unit to review 
Federal scientific research and development 
programs and thus permit the Bureau to 
take effective initiative in allocating func- 
tions in the field of scientific research; 
designation by the President of a White 
House staff member who would be primarily 
responsible for liaison with outside scien- 
tists, learned societies, Congressional com- 
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mittees, and Federal scientific agencies; 
and establishment of a National Science 
Foundation. With respect to the latter 
recommendation the report had this to 
say: “It is urged that the Congress es- 
tablish a National Science Foundation 
within the administrative framework of 
the Federal Government. It should be 
located within the Executive Office of the 
President until such time as other Federal 
programs in support of higher education 
are established [when] consideration 
should be given to grouping all such ac- 
tivities [including the Foundation] in a 
single agency. The Board of the Founda- 
tion might well consist of part-time mem- 
bers appointed by the President, and the 
Director of the Foundation should be 
similarly chosen. Half the membership 
should be drawn from the personnel of 
Government agencies with a major role 
in scientific research and development, 
and half from among the most eminent 
scientists and educators outside of the 
Government.” 

Other aspects of a sound administration 
are discussed in subsequent pages of the 
324-page report. Among them may be 
mentioned a lengthy chapter on scientific 
*personnel and discussions of such matters 
as national security and scientific free- 
dom, the loyalty check, and a more elastic 
salary system. 


The Academy of Time, sponsored 
by the Benrus Watch Company and 
located at 200 Hudson Street, New York 
City, has recently released its first annual 
report, which was prepared by Julian 
Lazrus, secretary of the Academy. 
Since its creation in 1946 as a nonprofit 
organization, the Academy has provided 
funds te 9 universities for the scientific 
study of time. At American University, 
Ben L. Summerford, Jr., has been work- 
ing on a project concerned with the rela- 
tion of time to painting; the funds at 
Bradley University provided an under- 
graduate scholarship to William V. 
Hale, who combined watchmaking with 
general work leading to a B. S. degree; 
the recipient at Fordham University was 
Ruth King, whose project involved the 
measurement of travel time of elastic 
waves in the New York Area; at the 
University of Chicago, Leonard J. 
Tolmach has been investigating the iso- 
topic ratios of lead in meteorites; at 
Harvard University, Carl A. Bauer’s 
project is also related to the study of 
meteors; at Oklahoma A & M, H. G. 
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Thuesen, a professor at the College, has 
designed and constructed a time recorder 
of great accuracy; Kees Bol, at Stanford 
University, is working on the deter- 
mination of the speed of light in empty 
space; and at the University of Vermont, 
Konrad H. Stokes is studying springs in 
timepieces. The recipient of funds ailo- 
cated to the University of Minnesota 
had not been selected at the time the 
report was prepared. The Academy aims 
eventually to become a clearing house for 
all kinds of information on time and time 
keeping. 


Foster D. Snell, Inc., consulting 
chemists and engineers, are now settled in 
their new quarters, a 10-story building 
located at 29 West 15th Street, New York 
11, New York. 


The program at the Hayden Plane- 
tarium, New York, this month, entitled 
“Autumn Skies,” will feature a realistic 
preview of the Orionid meteor shower, 
which is scheduled to occur October 22. 
The shower will occur when the earth 
passes near the orbit of the famous Hal- 
ley’s Comet, its gravitational pull at- 
tracting some of the debris left by the 
Comet and thus creating meteors. If 
good “seeing” prevails on October 22, 
observers will witness a spectacular dis- 
play. Those unable to watch the real 
shower may witness it at the Hayden 
Planetarium, along with many other 
attractions, each weekday at 2:10, 3:40, 
and 8:30 P.M., and on Saturdays, Sun- 
days, and Holidays at 10:40 A.M. 
(Saturdays only), 1:40, 2:40, 3:40, and 
8:30 P.M. 


A series of 6 lectures on‘‘Modern 
Psychiatry” will be given in the Town 
Hall auditorium, 123 West 43rd Street, 
New York City, beginning Monday, 
October 20, at 5:30 P.M. The lectures, 
given under the auspices of the Town 
Hall Short Course Division, are as fol- 
lows: October 20, “What Is Mental 
Health?,” Carl Binger, associate pro- 
fessor of clinical psychiatry, Cornell 
Medical College, and editor, Psycho- 
analytical Quarterly; October 27, “The 
Psychiatric Implications of Immatu- 
rity,” Edward A. Strecker, head, De- 
partment of Psychiatry, University 
of Pennsylvania, and staff neurologist, 
Pennsylvania, Philadelphia, and Ger- 
mantown Hospitals; November 3, “What 
Is a Neurosis?,” Franz Alexander, 


director, Chicago Institute of Psych 
analysis, and associate professor of » 
chiatry, University of Illinois; Nove 
10, “The Psychology of Middle-Aging 
Roy R. Grinker, chairman, Departn 
of Neuro-Psychiatry, Michael Reese y, 
pital, Chicago; November 17, q, 
Psychotherapy?,” Thomas A. (. Rep) 
attending psychiatrist, New York jy 
pital, and associate professor of psychig 
try, Cornell University Medical Colle 
and November 24, “Mental Health » 
World Citizenship,” Frank Fremos 
Smith, The World Federation for Mey 
Health, vice-president for the Unit 
States. 


The Sugar Research Foundatio, 
New York City, has recently acquin 
from the estate of Charles A. Brows 
former staff member, Bureau of Agric 
ture and Industrial Chemistry, U. 
Department of Agriculture, and }j 
torian, American Chemical Society, «a 
of the most comprehensive special 
libraries in existence on the subject 
sugar. The collection, which inclué 
more than 200 volumes and 750 bulletiy 
and reprints with many rare and out 
print works in several foreign language 
will be maintained as the Charles 
Browne Memorial Library at the Fou 
dation’s office, 52 Wall Street, and my 
be consulted for reference or research by 
students and those having an interes 
in the subject. 


Make Plans for— 


Electrochemical Society, Fall Co: 
vention, October 15-18, Boston. 


Society of Rheology, October 30-!) 
New York City. 


American Institute of Electria! 
Engineers, Midwest General Mectitf 
November 3-7, Chicago, Illinois. 


American Institute of Chemicl 
Engineers, November 9-11, Dettl 
Michigan. 





American Association for the 
Advancement of Science, ! 14th 
Meeting, December 26-31, Chi- 
cago, Illinois. 
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In a recent communication to this 
slumn (Science, August 5, p. 127) Drs. 
icker and Heller critically reviewed a 
ent paper of the writer dealing with the 
vatinine, inulin, and hippurate clearance 
the rat (Amer. J. Physiol., 1947, 148, 
e7), It was their belief that (1) the pre- 
ninary and very brief (less than 5 min- 


un datiog seal 
YY acqui es) ether anesthesia given to the rats 
A ed "Wareceding our clearance studies, (2) han- 


ling of rats during the clearance, (3) 


od ithdrawal of 1.0-1.75 cc. of blood from 

and tj e rats before the clearance, and (4) the 
ociety, calm? ible variation of the blood creatinine 
specialzg uring a possible two-hour collection 


eriod, all tended to give us results which 
Bight not be comparable to those ob- 
tained by Drs. Dicker and Heller, who 

ployed collection methods which they 
lieved to be more physiological. 

If factors (1), (2), and (3) above were 
Bperating in our clearance studies, they 

ted as the authors themselves have 
tated (J. Physiol., 1945, 103, 449), 
hamely, to depress renal clearances. This, 
hen, makes it difficult to understand why 
bur average inulin clearance (19.1 cc.) 
t our lowest rate of urine flow was ap- 
proximately the same as the average 
ulin clearance (21.06 cc.) of all of their 
Fall Confiitlearances and why our average inulin 
1. learance (41.1 cc.) at a high rate of urine 
low was 90 per cent higher than theirs. 
The same discrepancy holds for their and 
bur rates of renal plasma flow. In other 
fords, if our technique supposedly de- 
pressed clearances, thus making them dif- 
erent than theirs, why are our clearances 
0 much higher? 

Concerning the fourth factor (the cre- 
tinine variation), we found, in prelimi- 
ary determinations taken every 15 min- 
tes during the collection period, that the 
blood creatinine remained relatively un- 
hanged. Drs. Dicker and Heller assume 
hat we conducted a two-hour collection 
ecause of small urine collections. We 
lated in our paper that the two-hour col- 
tction was designed to avoid the necessity 
bf making clearance calculations on total 
dllection volumes which might not ex- 
eed 0.07 ce. of urine, as occurred in some 
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OMMENTS 


was recalled as a matter of routine in 
1941, was on file in Washington. The 
clerk who received my application as- 
sured me that my passport would be 
issued within a week. I informed him that 
I was making air reservations to leave 
September 6 or 7. 

Accompanying the passport applica- 
tion was an official personal letter of 
endorsement from Dr. Detlev W. Bronk, 
chairman of the National Research Coun- 
cil, in which he requested the issuance 
of a special passport. In this letter Dr. 
Bronk pointed out that as a part of this 
trip to Europe I would also stop in 
Paris at UNESCO Headquarters, a visit 
that was highly desirable for me as chair- 
man of the NRC Committee on UNES- 
Co. 

I was preparing to leave on September 
7, but when, after two weeks, no pass- 
port came, I went (again in person) to 
the Passport Division and _ inquired 
about the reasons for the delay. The 
reception given to me was kind and cour- 
teous, but I was informed by the assistant 


of Dicker and Heller’s experiments. We 
further stated, and still believe, that their 
clearances were erroneously low because 
of possible urine losses attending such 
smal] collections. 

Drs. Dicker and Heller are referred to 
the clearance results of the rat as given 
by Drs. Braun-Menendez and Chiodi 
(Rev. Soc. Arg. Biol., 1946, 23, 314). In 
this independent study of inulin and 
diodrast clearances of the rat, clearances 
were obtained by a technique differing 
from ours. Nevertheless, Dr. Braun- 
Menendez has informed me (as a review 
of his article will also demonstrate) that 
his clearances were almost identical with 
ours. Furthermore, both he and Dr. 


Chiodi were convinced that their clear- 
ance values varied with the urine flow. 
(MEYER FRIEDMAN, Mount Zion Hos- 


pital, San Francisco, California.) 
Dorie 


In the years to come American 
scientists will presumably wish to par- 


ticipate actively in international con- 
ferences, some of which may be called on 


fairly short notice. The story that follows 


may serve to illustrate the kinds of ob- 
stacles that one may encounter because 
of passport difficulties. We must find 
ways of eliminating obstacles of this 
sort. 

Early in August I received an official 
confirmation of a provisional invitation 
for me to attend a three-day conference 
called for September 11-13 by the Com- 
mittee on Science and Its Social Relations 
(CSSR). This confirmation was in the 
form of a telegram from Dr. F. J. M. 
Stratton, chairman of the CSSR and 
also secretary of the International Coun- 
cil of Scientific Unions (of which the 
CSSR is a committee). 

Certain preliminaries had to be taken 
care of, and, on August 18, I presented in 
person at the office of the Passport Divi- 
sion of the State Department in Washing- 
ton, D. C., a fully-documented passport 
application. A passport that had origi- 
nally been issued to me in 1938, and which 


chief of the Passport Division that he 
could not issue a passport as long as 
“official clearance” had not been ob- 
tained. He promised to send me the 
passport himself, the moment the needed 
clearance would come through. 

The NRC then renewed its efforts to 
obtain a passport in time for me to 
proceed to the London meeting. I in- 
formed Dr. Harlow Shapley of the un- 
expected delays, and he sent a telegram 
to the Secretary of State, urging that a 
passport be issued to me right away. 
Dr. Shapley sent this telegram in his 
capacity of president of the AAAS. 

A personal inquiry by me to the head 
of the Federal Bureau of Investigation 
revealed that the issuing of the required 
clearance was wholly in the hands of the 
State Department. 

On September 9 I talked by telephone 
with the assistant chief of the Passport 
Division, who held out hopes that a pass- 
port might come through later that day 
or early the next day. He offered to do 
everything possible to speed me on my 
way if the needed clearance were to 
come through on September 9 or 10. 
The “security investigation” was, how- 
ever, not completed in time, and no 
passport was issued. On September 10 
I had to telegraph to London that I 
would be unable to attend the London 
meeting. 

I understand that another scientist 
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who was invited to attend the London 
meeting of the CSSR was also prevented 
by passport difficulties from going. The 
readers can judge for themselves what 
sort of impression our European col- 
leagues must have formed of the im- 
portance which our State Department 
attaches to international scientific con- 
ferences. (BART J. Box, associate director, 
Harvard Observatory.) 


are 


Current interest in the therapeutic 
use of cytochrome C is widespread asa 
result of a series of papers by S. Proger 
and associates (Science, October 25, 1946, 
pp. 389-390; J. clin. Invest., 1945, 24, 
864). In an attempt to provide a rational 
basis for their therapeutic studies, these 
workers drew certain conclusions which 
we feel are unjustified. It is understand- 
able that such erroneous conclusions could 
be drawn, but it is undesirable to have 
them go unchallenged. The points at issue 
are as follows: 

Proger, et al. stated (Science, Octo- 
ber 25) that “the organs normally contain 


{i} 
considerably more cytochrome oxidase 
than can be activated by the cytochrome 
C present,” based upon our data for cyto- 
chrome C content of organs (V. R. Potter 
and K. P. DuBois. J. biel. Chem., 1943, 
142, 416) and cytochrome C requirement 
for i vitro assay of cytochrome oxidase 
(W. C. Schneider and V. R. Potter. J. 
biol. Chem., 1943, 149, 217). This conclu- 
sion is not permissible because the amount 
of cytochrome required in the assay sys- 
tem is not an indication of how much is 
needed in the cell and was not intended 
to be. Proger, et ai. apparently overlooked 
the fact that the substrate for cytochrome 
oxidase is reduced cytochrome C, and that 
the amount of reduced cytochrome avail- 
able to cytochrome oxidase is a function 
not only of the total cytochrome C present 
but of the rate of reduction. In the assay 
system this reduction is nonenzymatic 
and slow; hence, large amounts of cyto- 
chrome are used. In the cell the reduction 
is enzymatic. Thus, there 1s no evidence to 
indicate that cytochrome oxidase needs more 
cylochrome C than it has available in the 
cell. 

(2) Proger, et al. stated in both articles 
cited that the cytochrome content of 
blood and organs was increased following 
cytochrome C injection. The method used 
was that of Potter and DuBois. This 
method does not permit one to decide 
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whether the cytochrome C has penetrated 
to the inside of the cells or whether it is 
in the blood and tissue spaces, and was 
not claimed to do so. In uninjected ani- 
mals the bleod does not contain cyto- 
chrome in significant amounts, but this is 
obviously not the case in the injected ani- 
mals. Thus, there 1s no evidence that in- 
jected cytochrome C reaches the interior of 
the cells. 

(3) Proger, ef al. also stated that the 
addition of cytochrome C to homogenized 
tissue caused increases in oxygen uptake, 
and concluded that similar amounts of 
cytochrome C would produce comparable 
increases in vivo. But we have repeatedly 
emphasized the fact that when a tissue is 
homogenized, the cytochrome is “diluted” 
to an extent that depends upon a variety 
of factors; the extent of the dilution deter- 
mines the extent of the “stimulation” 
when cytochrome C is added back. In the 
intact cells, the cytochrome C is appar- 
ently localized in the particles that con- 
tain cytochrome oxidase (W. C. Schnei- 
der, A. Claude, and G. H. Hogeboom, to 
be published). There has been no demon- 
stration that the stimulation of oxygen 
uptake by cytochrome additions observed 
in homogenates can be duplicated in vivo, 
although the possibility remains that the 
factors which are concerned in the dilu- 
tion of cytochrome in homogenates may 
occasionally operate i vivo. 

(4) Proger, et al. (J. biol. Chem., 1945, 
160, 233) reported that cytochrome C 
administration prevented the anoxic de- 
pletion of the high-energy phosphate 
reservoirs of the tissues. To this 
experiment would be decisive if it could 
be confirmed. Unfortunately, the original 
experiment was done without the precau- 
tions that are necessary to preserve the 
phosphate compounds (G. A. LePage. 
Amer. J. Physiol., 1946, 146, 267), and 
Scheinberg and Michel (Science, April 4, 
pp. 365-366) have failed to confirm the 
observation. 

(5) There remains the final test, clini- 
cal benefit, which we are in no position to 
judge. We have been advised of two un- 
published studies with experimental ani- 
mals that gave negative results. It is 
desirable that the findings of Proger, et al. 
be tested by some disinterested group as 
soon as possible in order to prevent a great 
deal of unnecessary duplication of effort. 
At present nearly every major pharma- 
ceutical house is undertaking to prepare 
cytochrome C. It is not the function of 
these companies to referee conflicting re- 


me, 


ports, and if the demand for Cytochromed 
continues, it will be met. But the de 
is not a proof of efficacy. 

(6) Finally, it must be noted that sg 
clinical results will stand regardles 


may 


their theoretical basis. It may be i,m 
cytochrome C will prove beneficial jg 
reasons as yet unknown. (VAN R. Porpy Citr! 
University of Wisconsin Medical Scho 
[The above comment was sent by th 
author to Dr. Proger for criticism bejig 
being submitted for publication, Dr 
Proger’s reply will appear in next week’, Pos 
issue. | saliva 
and V 
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The unfertilized egg of an oyster; 
pear shaped. In the ripe, unspawng 
ovary the eggs are tightly packed ay 
compressed. The diameter of the round 
portion of an egg in the oysters kept 
Woods Hole is about 40 uw. Assuming thy 
the egg is a sphere, its volume is equal ty 
4rR3, or 1.33 & 3.1416 X 8,000 p. Th 
volume of 100,000,000 eggs is therefor 


only 3.3 cc. A certain correction, probably Case 
not exceeding 20 per cent, should kijj— 
added to this figure to account for th ! 
void spaces between the eggs. Since the : 
volume of the body of an adult femak / 
oyster (without the shell) varies from $ 
15 to 25 cc., the estimated volume of egg 6 
discharged in one spawning is not u- 
reasonable, for it is known that the 9 
oysters lose a considerable portion of thar 10 
body weight after the discharge oi sa F 
products. . 
In the past, too much significance wa re 
given to the number of eggs produced by 15 
females. Studies conducted by the U.S one 
Fish and Wildlife Service show that i °E 

Southern waters the spawning seas 
extends from early May to October analy 
It is therefore quite possible that the evid 
growth of the ovocytes is a more or les avail 
continuous process. This point requis iyo" tl 
further studies which are being conducted P.M. 
at present by the U.S. Fish and Wildlit thre 
Service. Potential fecundity of the oysttt qT 
has, however, little bearing on the succes im “le 
or failure of reproduction, the latte He ™8- 
primarily depending on the survival (my @¢ 
the oyster larvae rather than on tit my Ve 
initial abundance of spawned eggs. tent, 
I believe this brief note answers M: PM 
Burkenroad’s criticism of my pay" Hy P 
(Science, September 26, p. 290). Patt Hon 
S. Gattsorr, U. S. Fisheries Stati Dec 
Woods Hole, Massachusetts.) the 
SCI 


SCIENCE, October 10, 1#! 









LOochrome 
he dema 


that Sound 


Tardless 


Yy be the 


reficial § 


R, Port 


ism befor 


tion. D; 
xt Week's 


oyster js 
Spawned 
cked ang 


» rounded 
5 kept at 
ning that 
ecjual to 
O wu. The 
therefore 
probal I 


ould be 


ince the 
t female 
es from 
e of eggs 
not un- 
hat the 
of their 


> OL Sex 


nce was 
uced by 
that in 

season 
Yetober. 
hat the 
: or les 
requires 
nducted 
Wildlife 
e oystet 
success 
» latter 
rival of 
on the 


rs Mr. 

paper 
_ Paul 
Station, 


0, 1947 


7} School 
‘nt by the 





IWECHNICAL PAPERS 





U 


Citric Acid in Saliva 
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ISADORE ZIPKIN 


Division of Physiology, 
National Institute of Health, Bethesda, Maryland 


Positive evidence for the occurrence of citric acid in human 
sliva appears to be limited to a report by Pucher, Sherman, 
and Vickery (5), who found 0,04-1.30 mg. per cent citric acid 
present in 7 specimens. Previously, Kuyper (/) and Leake (2) 
were unable to detect citric acid in saliva. However, they 
both used methods which at the time were unsuited to detect 
less than 2.0 mg. per cent. With slight modifications the 
method proposed by Perlman, Lardy, and Johnson (4) has 
been adapted to saliva analysis using 10-cc. quantities. Some 
180 saliva specimens obtained from 15 adult men have been 









TABLE 1 
Citric Acip* in STIMULATED SALIVA 
(Mg./100 cc.) 





1 P.M. 3PM. | Average 


| 


OAM. | 114M. | 


Case | 
= . italsaiipaticiasiasliatiins | Wricigiiattian ————— 

0.44 (iH amd 428 1.07 
2 See wee’ 2a” See 0.66 
j oe | esr \| @48 | 66 0.67 
F 0.79 0.89 aw | On 0.82 
: as 1 RO ae eas”) ee 
6 0.56 | 0.56 0.64 0.68 | 0.61 
7 0.86 | 0.70 | 1.37 1.02 0.99 
8 1.42 1.94 | | 1.95 1.61 1.73 
9 1.74 | 2.14 | ‘2.40 1.86 2.04 
10 1.19 1.13 1.81 1.51 1.41 
1" 0.98 1.00 1.42 1.25 1.16 
12 0.88 | 0.92 1.31 1.11 1.06 
13 0.67 0.55 0.81 0.52 0.64 
14 1.48 1.49 | 1.56 1.61 1.54 
15 1.00 1.40 | 1.13 1.31 1.21 


* Expressed as the monohydrate. 


analyzed, and the results (Table 1) afford considerably more 
evidence of the presence of citric acid in saliva than has been 
available heretofore. Paraflin-stimulated saliva was collected 
on three days at four different times, i.e. 9 A.M., 11 A.M., 1 
P.M., and 3 P.M. The figures in the table are averages for 
three days according to time of day for each individual. 

These results support the data of Pucher, et al. (5) and indi- 
cate that the average male adult’s saliva may contain 0.50-2.00 
mg. per cent citric acid. In nearly every case, results of tripli- 
cate analyses were quite consistent. In addition, samples taken 
every two hours throughout the day were essentially consis- 
tent, except perhaps for the slightly higher values for the 1 
P.M. specimens. 

Further studies are contemplated, particularly on the rela- 
tion of salivary citric acid to dental erosion and dental caries. 
Decalcification of dental tissues by citrate ion is suggested by 
the observation that calcium and citrate form a soluble, slightly 
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ionized complex (6). Also, it has been observed in previous 
studies from this laboratory that citrate in practically neutral 
drinking fluids has a pronounced destructive action on dental 
tissues in vivo (3). 
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Wright’s Hypothesis: Its Relation to 
Volume Growth of Tissue Cells 
and Mitotic Index 


Joseru G. Horrman 


Los Alamos Scientific Laboratories: 
Los Alamos, New Mexico 


In studying the length of time spent by cells in the different 
stages of mitosis Wright (6) first stated and made use of the 
following hypothesis: The fraction of the total time of mitosis 
spent by a cell in a given phase of mitosis is equal to the ratio 
of the number of cells found in that phase to the number of 
cells found in all phases of mitosis. According to this hypoth- 
esis it is possible to determine the time duration of all phases 
of the mitotic process if one can observe the duration of a single 
phase. For example, Wright estimated that telophase required 
5 minutes for chicken-heart cells incubated at 37°C. From this 
time and the percentages of cells found in the various phases 
he established the time schedule for the mitotic cycle, th 
total duration of which turned out to be 34 minutes. 

On the other hand, the mitotic index has been used as a 
measure of the rate of growth of cells in tissues (J, 
interpretation placed on the mitotic index assumes tacitt: 
that the time required for mitosis, T, is constant. It can be 
shown that the mitotic index is proportional to the product 
of the time of mitosis, 7, and the rate of cell division. For the 
important case of exponential growth of tissue volume such 
as occurs in liver regeneration (J, 4) and in transplantable 
mouse-tumor growth (2, 5) it can be shown.that the mitotic 
index, m/M, is equal to (e’7 — 1) in a first approximation, 
where \ is the characteristic growth constant in the 


f rt: 
‘Tje A1iiS 


ussue 
volume growth law, 9 = ae**. Values of \ have been measured 
for regenerating liver: X = 1.33 days" (J), and for trans- 
plantable tumors: \ = 0.37 days“ (5). Since Tis usually of the 
order of 40 minutes, the product AT is small, and the mitotic 
index is: m/N = XT. This equation indicates the basis for 
Wright’s hypothesis if one considers m as being the number of 
cells in any one of the stages of mitosis and T is the time spent 
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by the cell in that stage. However, \ is a measure of the growth 
rate and must be assumed to be constant. 

The biologic variation can be taken into account by con- 
sidering the “partial mitotic index,” m;/n; = \;7; .The total 
mitotic index becomes: 


ee (1) 


If 7; is the same for all cells in the tissue mass, the mitotic index 
becomes: 


oe 
Vy ime + ede + ucts + m, dr}, (2) 


indicating again that the index is proportional to the product 
o{ T and the volume rate of growth of the tissue. The biological 
variation, 7.e. the distribution of cells into the numbers m, , 
Se eee can be measured by measuring the volumes of 
cells in early prophase. This will give a frequency distribution 
of volumes which, when compared with the frequency dis- 
tribution of volumes of all cells in the tissue, should give a 
measure of the fraction of cells in the so-called “resting stage.” 
This fraction is of interest in exponentially growing tissue 
masses because it indicates the possibility that the growth 
constant, A, for the entire tissue mass is less than that for the 
cells which actually contribute to the growth. Values of \ = 
1.33 days lead to a volume-doubiing time of 0.3 days. 
If a fraction of all cells are resting, the growing cells must 
double their volumes (on the average) in a time less than 0.3 
days. 

In the case of a transplantable mammary adenocarcinoma 
(2, 5), for small tumor volumes (less than 0.5 cc.), the volume 
growth of all cells can be considered approximately equal. 
Here Wright’s hypothesis may be generalized and applied to 
the distribution of cell volumes to measure the rate of growth 
of the tumor mass. According to the hypothesis, the number of 
cells, An, having volumes in the interval, Av, for a time, Af, 
is given by 


*  @) 


where L is the intermitotic time and N is the total number of 
cells. If the frequency distribution of volumes is ¢(v) then 
An = ¢(v) Av, and the intermitotic time is 


L v 
i= | (v) dv. (4) 


v9 


Here tv is the smallest volume in the distribution, and ¢ is a 
function of v. Equation 4 is the inverse of the tissue growth 
function, 7 = V(t), and permits the determination of volume 
growth by means of the distribution function, ¢(v). It can be 
shown that for exponential growth in the ideal case the func- 
tion ¢(v) is of the form 1/v. Preliminary integration of the 
volume distribution of cells published (2) shows that Equation 
4 leads to a logarithmic relation between ¢ and 9 with a charac- 
teristic constant, \ = 0.44 days™!, where the measured value 
was \ = 0.37 days. Improved techniques for measuring the 
cell volume distribution are being developed. The method 
must be tested on tumors of various ages to ascertain the 
possible effect of “resting cells” on the volume distribution. 
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It should be emphasized that this use of Wright’s hypothe 
applies only to a homogeneous, dedifferentiated group of cel 
having uniform growth rate. 
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Germination and Free Fatty Acid in 
Individual Cotton Seeds 





CaRROLL L. Horrpautr, Dorortay H. Petty, 
and Joan D. Guta: 


Southern Regional Research Laboratory! 
New Orleans, Louisian 


LIVE SEED 


NUMBER OF 


Seeds from cotton that has been exposed to wet weather 
in the field are likely to be lower in viability and to contaiy 
higher percentages of free fatty acids than those from see 
cotton harvested without unfavorable exposure (3, 4). Similar 
observations have been made of cottonseed stored under 
conditions of high moisture or temperature (4). Conventional 
methods of approach to the relationship of free fatty acid 
content to germination would require that a sample of sever 
hundred grams of cottonseed for the free fatty acid determina. § 
tion and another sample of several hundred seed for germina- 
tion tests be drawn from each lot tested. When sufficient 
data were obtained, statistical methods could be used to study 
the relationship between the two variables. A second approach 
to the problem consists of the application of microchemical 
methods to the analysis for the free fatty acid content (2 
of part of the nongerm portion of a single seed and the germina 
tion of the remainder of the seed. 

In order to establish whether the free fatty acid content 
of the nongerm end of a hulled cotton seed was correlated 
with that of the germ end, 50 seeds were carefully peeled 
and cut approximately in half; each half was weighed and 
placed in a numbered, small, glass-stoppered Erlenmeyer 
flask. To each flask 5 ml. of petroleum ether (American {ii 
Chemists’ Society, Specification H 2-41) was added and 
allowed to stand for about 30 minutes to soften the seeds 
The seeds were then ground by means of a glass rod with4 
flattened end. Any material adhering to the rod was washed 
into the flask by means of an additional 5 ml. of the petroleum 
ether. The flasks were then stoppered and allowed to stand 
for about 16 hours with occasional shaking. After the extrac 
tion was completed, 10 ml. of neutralized alcohol contain 
m-cresol purple indicator was added and the mixture it 
mediately titrated with 0.005 N alcoholic KOH. During th 
titration the effect of atmospheric carbon dioxide was elim 
nated by bubbling a stream of carbon dioxide-free air throug! 
the titration flask. The free fatty acid content is calculated 
as per cent oleic acid by multiplying the milliequivalent 
of alkali used by 28.2 and dividing the product by the weigh! 


NUMBER OF DEAD SEED 


1 One of the laboratories of the Bureau of Agricultural and Industrial 
Chemistry, Agricultural Research Administration, U. S. Department @ 
Agriculture. 
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NUMBER OF LIVE SEED 


NUMBER OF DEAD SEED 


the portion of kernel extracted. These values may be put 
terms of the free fatty acid in the oil by multiplying by 
since the kernels contain approximately one-third oil. 
The fatty acid content of the germ ends varied from 0.4 to 
6 per cent and averaged 6.9 per cent; that of the nongerm 
js, from 0.4 to 23.8 per cent with an average of 7.2 per cent. 
correlation coefficient was 0.79, indicating a highly sig- 
cant, though not by any means perfect, correlation between 
free fatty acid contents of the two ends of a cotton seed. 
slysis of the composited germ ends and composited nongerm 
4; of several hundred cottonseed showed that the nongerm 
i contained 39.5 per cent oil, while the germ end contained 


7 per cent. 

















7 PERCENT FREE FATTY ACIO IN KERNEL 


Fic. 1. Distribution of viable cottonseed according to per cent free 


y acid in kernel. 


The seeds used to obtain the data plotted in Fig. 1 were 
ected from 10 sample lots of seed: three lots from the 1941 


op, five from the 1942 crop, and two from the 1943 crop. 


he seeds used were from experimental plots grown at Tifton, 
orgia, Florence, South Carolina, Knoxville, Tennessee, 
d Baton Rouge, Louisiana, and included the following 
ieties: Coker’s Farm Relief No. 5, Coker’s 100 str. No. 
Acala 1-13-3-1, Rowden 42A, Stoneville 37-10, and Ar- 
sas Green Lint. The seeds were carefully hulled by hand 
ng a razor blade. They were then cut approximately in 
f perpendicular to the long axis. The germ end was sterilized 
dipping in a solution containing 0.25 gram of mercury 
hloride dissolved in a liter of 50 per cent ethanol (/). After 
ng rinsed in sterile distilled water the germ end was almost 
mpletely submerged, pointed end down, in sterile nutrient 
pr in a numbered test tube, and after being covered with a 
tile cap the tube was placed in the dark to germinate. 
hen growth above the agar, accompanied by root formation, 
noted, germination was rated positive. If such growth was 
t observed within two weeks, the seed was rated dead. 
The nongerm end was weighed, placed in a numbered flask, 
racted and titrated as described above. 
In Fig. 1 are shown the results obtained from 369 individual 
ton seeds. Several dead seeds were found whose nongerm 
i contained less than 1 per cent fatty acid. These may 
¢ been seeds which were nonviable from some cause which 
i not produce an increase in acidity or seed in which the 
lity development was higher in the germ end than repre- 
ited by the analysis of the nongerm end. All seeds whose 
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nongerm end contained over 5 per cent of fatty acids were 
dead. A striking feature of the data is that so few seeds were 
found whose nongerm end contained from 2.0 to 4.0 per cent 
fatty acid. Only two seeds were found, probably indicating 
a rapid rise in fatty acid content in this range. Two seeds 
having fatty acid content in the nongerm end in excess of 4.0 
per cent were found to be viable. Since these showed some 
discolored spots, the value for fatty acid obtained on the 
nongerm end is probably considerably higher than that of 
the germ end. The data indicate that most (over 71 per cent) 
of the seeds contained less than 1 per cent of free fatty acid, 
whereas the fatty acid content of the others ranged from 1 
to 30 per cent. In the group of seeds containing less than 1 
per cent the number of live seeds was about 21 times the 
number of dead seeds, while in that containing from 1 to 30 
per cent there were 14 times as many dead as live seeds. 
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Oral Efficacy of BAL in Protecting 
Rats Against Alloxan Diabetes 


ANNETTE CHESLER and R. Tistow! 


Biological Research Laboratories, 
Schering Corporation, Bloomfield, New Jersey 


BAL (British anti-lewisite), administered intravenously or 
subcutaneously as recently reported by us (2, 3), gave complete 
protection against the diabetogenic and lethal effect of alloxan 
in rats. The effective intravenous antidiabetic-dose-50 of BAL 
against a dose of alloxan otherwise producing diabetes in 100 
per cent of injected animals was approximately 8 mg./kg. 
BAL was thus effective in appreciably smaller doses than 
cysteine (/). BAL administered intravenously or subcutane- 
ously afforded complete and permanent protection against 
alloxan diabetes for 85 minutes and reduced the lethal effect of 
alloxan to approximately half. 

Recently we have found that BAL also protects rats from 
alloxan diabetes by the orai route of administration, as shown 
in Table 1. 


TABLE 1 





Dose of BAL per os mg./kg. No. of rats protected 





75 
110 
162 
237 


sun. © 
~. ™~ ™ ™~. 
sas ON “J 





Thus, not only is BAL effective in reducing the toxicity of 
alloxan, a nonmetallic compound, but it can exert its effect 
by the oral as well as the parenteral route. 
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The Origin of Monocytes in the Spleen 


P. BUENO 


Department of Pathology, Biological Institute, 
Sado Pawo, Brasil 


In recent studies on the reactions of the RES to various 
antigens and during infectious processes, observations were 
made by the writer which seem to indicate the site of origin 
of monocytes in the spleen. These observations were made in 
guinea pigs which had been inoculated with bacterial toxins 
or which were carriers of experimental brucellosis. 

The histological study of the spleen in these cases showed 
peculiar reactions which were characterized by regressive or 
proliferative changes in the lymph follicles and by the presence 
of numerous mononuclear cells in the sinuses of the pulp. 





: 
t 


Fic. 1. Sector of a Malpighian corpuscle: G, germinal center; M, mar- 
ginal zone; U, undifferentiated cell. Hematoxylin-eosin stain. (About 
700 X.) 


These mononuclears may be regarded as being perfectly 
identical with monocytes or macrophages. Generally they 
have a large, rounded or kidney-shaped nucleus with scarce 
chromatin, and slightly acidophile and well-developed cyto- 
plasm. In the case of Brucella infection they appear in great 
numbers showing marked phagocytic activity, their cytoplasm 
containing red blood cells as well as cell particles and granules 
of hemosiderin. 

What seemed particularly interesting, however, was the 
fact that, according to our findings, these elements apparently 
derive from the marginal zone of the follicles. Here numerous 
mesenchymal, undifferentiated cells are found proliferating, 
especially during the infectious process, and apparently pro- 
ducing the monocytes, which emigrate and fall into the lumen 
of the perifollicular sinuses. 

Therefore, a picture similar to that observed in the lymph- 
nodes is found in the spleen. In fact, at the periphery of the 
lymph-node follicles, undifferentiated or germinal cells can 
be seen which are equally considered asa source of monocytes (J). 

There are, then, evidences that two types of cells, with 
different morphological characteristics, derive from the lymph 
follicles or Malpighian corpuscles of the spleen, viz., cells 


346 





that are typical lymphocytes, which come from the germi 


centers, and the elements we have described as monocyt from a 
which apparently originate from the marginal zone of patholo} 
follicles. We ibe 
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Ultraspectrophotometric Studies in 
Extracts of Normal and Tumor  [nact 


Tissue of Human Origin by Tt 
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Histologic properties frequently have a chemical correlat Sap! 
traceable also after cell destruction. It seems highly probabijmmm tues ©! 
that the cell characteristics of malignant tumors should be coagula’ 
come manifest in their extracts as an increase of the nuclei (02) mic 
acids or their cleavage products. Claude and Rothen ( or its m 
Thomas (3), and Stowell (2) suggest that nucleic acids quam opie 
their protein compounds may be part of the active principh in the | 
of tumor formation. Our studies are based on ultraspectramm half- 
photometric analysis of tissue extracts. activity 

Tissues were obtained at operation in 26 cases, postmorteagamm § CONC 
in 4, Fourteen specimens were from malignant tumors, on pepsin ¢ 
each of Hodgkins’ disease and leukemia, and three from be Cultu 
nign tumors. Seven were inflammatory lymph-nodes, one agggpeO"" f 
inflammatory tumor. The tissue was finely cut, suspendeqygg °° ‘ 
in saline solution (pH 7.2-7.4), and heated $ hour at 65°Qag"S adc 
to inhibit enzyme action. It was centrifuged for 4 hour a 
9,000 r.p.m. in an angle centrifuge. For ultraspectrophot 
metric studies, a DU Beckman electric quartz spectrophoto 
eter was used. Comparison of the optical density of the solu 
tions was made in the same quartz cell at equal degrees 
dilution. Measurements were made in steps of 10 A. betwee 
3,100 and 2,200 A. sida 

Normal leucocytes showed a faint indication of selectiV@il typcin 
absorption at 2,600 A., but the graph looks rather S-shape 
within a wave-length range between 2,800 and 2,500 A. No 
liver and endometrium are characterized by selective absopi ,.. 
tion with a peak at 2,650 A. Seven inflammatory lymph-nodegi None 
gave uniformly selective absorption with a peak in 6 cases aM Pepsin 
2,500 A. An inflammatory tumor of the breast had an S-shaped ‘ 
absorption graph. Nine carcinomas showed selective absorpto@il 1... 
at 2,600 A.; a scirrhous tumor had an S-shaped graph. THRE None. 
height of the peak seemed in certain relation to the number jj —— 
cells in the neoplastic tissues. One case, a medulloblastom 
was distinguished by two peaks at 2,550 and 2,700 A. Three centrif 
lymphosarcomas and one Hodgkin’s case gave similar absopgyy Wvity ' 
tion graphs with peaks at 2,600 A. Of the lymphosarcom ml, of 
one was atypical but was so clinically and histologicallyg@™ serie, 

diagnosis being, based on tissue culture. The absorption peo (onside 
in a case of lymphatic leukemia (chronic) was 2,500 A. Of th illing 

three benign tumors, two showed no selective absorpto? hours. 

one a low peak at 2,550 A. Com 

(Merck 


Tentative suggestions can be offered regarding the selectiv 
absorption peak at 2,650 A. in normal liver and endometrium The 


2,600 A. in carcinoma, and 2,500 A. in the inflammatory nodes _— 
esearc 
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From a diagnostic point of view, these differences in various 
thological conditions seem of interest. The underlying causes 
gill be the subject of further research. 
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faactivation of Staphylocoagulase 


by Trypsin and Pepsin! 


BURNHAM S. WALKER, Norwoop K. SCHAFFER, 
and Mattuew A. DERow 


Boston University School of Medicine 


Staphylocoagulase is a substance, present in filtrates of cul- 
ures of pathogenic staphylococci, which has the property of 
wagulating plasma. Despite its name, which would imply 
enzymic character, little is known of either its chemical nature 
grits mode of action. Walston (2) found that the active prin- 
ciple was not dialyzable from crude filtrates and was present 
in the precipitates obtained with alcohol, dilute acetic acid, 
or half-saturated ammonium sulfate. He also stated that the 
activity is destroyed by tryptic digestion. The present report 
is concerned with further study of the effects cf trypsin and 
pepsin on the activity of staphylocoagulase. 

Cultures of a coagulase-positive Staphylococcus aureus 


rown for 7 days in tryptic digest medium were used as the 


source of coagulase. After incubation, 0.5 per cent of phenol 
was added as a sterilizing agent, the organisms removed by 


TABLE 1 
ProTeoLyTic DIGESTION OF STAPHYLOCOAGULASE 





|. Coagulase titer | Percent- 

Enzyme pH of ae cmehe wim J =. 

digestion Before After | protein 
| digestion | digestion | N 
Trypsin 8.7 | ia Bae. 77 
ee eee | 8.7 : i et, 
La 128 0 81 
: Tee WE tes eer” to 
Inactivated trypsin...... 8.7 64 64 0 
None fe a Oo pre 
Pepsin a eee ne 
: 4) eh. 8 | 64 
cs -— | a | ee ae 
luactivated pepsin. . 2.0 64 64 0 
None. Paauite ae Som Tm Pe 


ee 


centrifugation, and the clear supernates used. Coagulase ac- 
tivity was titrated by a serial dilution procedure in which 0.5 
nl, of each dilution was mixed with an equal amount of fresh, 
sterile, citrated human plasma. The titer of coagulase was 
considered to be the highest final dilution yielding a clot 
illing about half the volume of the mixture at the end of 2 
hours, 

Commercial trypsin (Pfanstiehl) and U. S. P. pepsin 
(Merck) were used. Five ml. of the supernate plus 20 mg. of 


'The research reported in this paper was made possible through support 
itended to Boston University by the Navy Department (Office of Naval 
Research) under contract No. N6ori-160. 
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the enzyme were incubated at the appropriate pH and 37°C. 
for a period of 2-2.5 hours, with occasional shaking. Controls 
were run for each enzyme using heat-inactivated enzyme and 
also with no enzyme present. Before carrying out the titration 
of coagulase, tryptic action was checked by heating for 5 
minutes at 80°C.; peptic action, by adjusting the reaction to 
pH 8. The preparations were cleared by centrifugation, and 
the coagulase titer was then determined. The activity of the 
enzyme preparations was checked by measuring the protein 
nitrogen, 7.e. that precipitated by 5 per cent trichloroacetic 
acid, before and after the incubation. 

The results are shown in Table 1. There was complete de- 
struction of coagulase activity in all experiments with active 
enzymes. There was a one-dilution decrease in coagulase ac- 
tivity in one of the controls, otherwise no decrease in the con- 
trols. 

This work bears upon the question of the enzymic or non- 
enzymic nature of staphylocoagulase. Its extreme resistance 
to thermal inactivation (/) raises some doubt as to its being a 
typical enzyme. The complete destruction of coagulase ac- 
tivity by trypsin or pepsin indicates that it contains peptide 
linkages hydrolyzable by these enzymes. If coagulase activity 
depends upon intact protein structure, it is remarkably stable 
when heated, since we have been able to confirm Gengou’s 
observations and extend them by the observation that 20 
minutes at autoclave temperature (120°C.) does not abolish 
the coagulase activity of staphylococcal culture-supernates. 
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Linkage Between the Genes for Sickle 
Cells and the M-N Blood Types' 


LAURENCE H. Snyper, HENRY RUSSELL, 
and EvcEentA B. GRAnAM 


Department of Zoology and Entomology, 

The Ohio State University, 

Department of Medicine, Washington University 
School of Medicine, and Barnes Hospital, St. Louis 


It has often been pointed out that the detection of instances 
of linkage in man is of importance not only in an academic 
sense but also in order to make more precise genetic prognoses 
for the occurrence of anomalies and diseases (3, 4) and to in- 
stitute preventive measures on the basis of early recognition 
of preclinical signs (2). Various methods of analyzing family 
data for linkage have been formulated (J, 3). 

We have recently been investigating the linkage relation- 
ships of the genes for sickle cells and for the various blood 
groups and types. To date, 33 families have been tested. Al- 
though we found no evidence against random assortment 
between the gene for sickle cells and the genes for the A-B 
blood groups and the Rh types, we did find evidence that the 
gene for sickle cells is linked with those for the M-N blood 
types. 

In order that any family may furnish information on the 
linkage between two genes, it is necessary that at least one 
parent be heterozygous for both pairs of genes. The gene for 
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sickle cells is rare enough that any sickle cell parent is almost 
certain to be heterozygous. Out of our 33 families there were 5 
in which one parent had sickle cells and was type MN. Fol- 
lowing the procedure of Finney (4), these may be arranged 
as follows: 


Finney 
Family Type a b c d X K 
7 4 3 0 0 1 6 6 
8 4 1 0 0 2 3 3 
il 4 1 2 1 0 0 6 
17 4 0 1 0 1 —1 1 
30 3 2 0 0 0 1 1 
Dotele. .... . -scsnobsasens ocus «eee 9 17 


The total score (summation of \) is seen to be 9, with a 
variance (summation of K) of 17. Since the total score ex- 
ceeds 1.64 +/summation of K, there is significant evidence 
against the hypothesis of random assortment, and we may 
consider that the existence of a linkage between the genes for 
sickle cells and for the M-N blood types has been demon- 
strated. As rapidly as possible we are adding to the collection 
of families. 
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Spleen Extract and Tumor Growth 


GeEorGE F, WATSON 

Kitchener, Ontario 

IRENE CorREY DILLER 

The Institute for Cancer Research, Philadelphia 


_ N. Votney Lupwick 


Hahnemann Medical College and Hospital, 

Philadel phia 

The relationship between the spleen and neoplastic growth 
has been the subject of numerous papers, only a few of which 
can be mentioned here (e.g. 4). Interest in the subject has been 
stimulated by the fact that primary carcinoma of the spleen 
has almost never been found and cannot be experimentally 
induced; nor is there growth of tumor tissue even when frag- 
ments are implanted directly into the organ (/). Metastases to 
the spleen from primary growths at other loci are also in- 
frequent, and diffuse neoplastic infiltration of the spleen does 
not occur. The use of spleen extracts in tumor therapy has also 
been the subject of much controversial discussion, but that 
there is some definite inhibitory effect of spleen extract on 
tumor growth has been convincingly demonstrated by 
Lewisohn (2) and his collaborators in experimental animals. 
An aqueous extract of calf’s spleen has been prepared by 
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the senior author and employed clinically by him fo, More 
than 18 years. He reported in 1929 (3) that two cases of Hod. 
kin’s lesions (with and without previous X-ray therapy) 
showed decrease in size and softening of the nodes, byt that 
results on other malignant growths were not encouraging 


However, with improvement of techniques of extraction ; ans 
has prepared a much more effective product which has been 
employed with decided clinical benefit, and two patients haye,f Sstere 
history of 12-13 years survival. A report of these clinica] find. the F 
ings will be published elsewhere. 
This same extract injected into mice bearing transplant : 
sarcoma 37 or methylcholanthrene-induced primary sarcop, 
produced cellular changes of a striking nature. Three concey 
trations were employed: “low” (8.0 grams of spleen solids/tqy Exp 
cc.), “medium” (15.5 grams/100 cc.) and “high” (fmm 
grams/100 cc.). The difference between low and mediys sate 
concentrations is merely one of an additional step in filtratio, a er 
Resorption of both primary and implanted tumors was ¢ * vs 
tained, varying in percentage with the size of the tun cs 
treated, the concentration of the extract, and the injectiq vortex ( 


route employed. The best results were obtained with the p 
dium concentration injected intraperitoneally three time 
daily (total daily dose, 1 cc.). The high concentration y, 
toxic, even when injected subcutaneously; the low concer 
tration appeared to stimulate growth. With the medium coy 
centration, growth inhibition could be detected as early as {f 
hours after the first intraperitoneal injection, and it was not 
necessary to resort to injection by the intravenous route. 
early as 48 hours, at which time mice with transplanted tumo 
had received intraperitoneally 1.8 cc. of the medium con 
centration, almost complete degeneration of tumor cells 
microscopically demonstrable. Nuclei had disappeared com 
pletely, leaving structurally intact only the cell body file 
with small vacuoles. Similar phenomena were produced in 
about 5 days in small (S—mm. diameter), chemically inducei 
tumors whose hosts received a total of 3.0 cc. of medium con 
centration spleen extract intraperitoneally. These tumors werd 
characterized by fragmentation of nuclei and aberrant stain 
ing. With the low concentration, nuclei became greatly swollet 
by the end of the second day after initial injection, and this» 
a forerunner of increased mitotic activity. Tumors so treate 
grew rapidly, surpassing the dimensions of the contro 
With all of the concentrations, mitosis was. uninhibited 
long as any viable tissue persisted. The destructive ager 
does not appear, therefore, to be a mitotic poison. 

In Hahnemann Medical College and Hospital, three patiet! 
with malignancy and metastases (one metastatic hype 
nephroma and two metastatic bronchogenic carcinomas) hav 
been injected with the Watson spleen extract (medium om 
centration) intravenously and intramuscularly, twice dal 
for 12 weeks—a total daily dose of 5-6 cc. There is dei 
nite improvement in the general health of all these patiett 
and inhibition of progress of their tumors as revealed by Roett 
gen studies, made at regular intervals. Detailed clinical fin 
ings will be reported at a later date. 
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sarcoma Department of Experimental Neurology, 
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ids 1 Exposure of subcortical areas usually necessitates rather 
ah ettensive operations. It seemed desirable, therefore, to adapt 
medium 





the stereotaxic technic for use on the human brain. This tech- 
nic, employed thus far for animal experimentation only (J), 
permits one to insert a wire or a cannula accurately into a 
desired subcortical area with minimal injury to the cerebral 
cortex or the white matter. 
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Fic. 1. Side view of stereotaxic apparatus: R = ring; C = cast of plaster 
of Paris; M- = millimeter scale on needle holder; M = millimeter scale for 
movement in sagittal direction. 


} find 


Our apparatus (Figs. 1 and 2) consists of a ring (R) fixed to 
ithe skull by means of a cap of plaster of Paris (C) and a frame 
resting upon the ring and carrying the wire or cannula to be 


, 11-tifmm troduced into the brain. 


= 


' Aided by a grant from the Committee on Scientific Research, American 
Medical Association. 
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The needle holder can be moved in sagittal as well as lateral 
directions and lowered toward the base of the skull in a direc- 
tion perpendicular to the horizontal plane of the skull or, with 
the needle holder tilted in the frontal or sagittal plane, at other 
angles to the horizontal plane. The exact position of the needle 
in relation to the coordinates of the skull is easily determined 
by the millimeter scales (M-, M, M’), and the angle between 
needle and horizontal plane by the scales on the protractors 
Cr, Fy. 

The preoperative preparation and operative procedure 
consist of the following steps: 

(1) A plaster cast is prepared which fastens the ring rigidly 
to the shaved head in the proper position, i.e. parallel to the 
horizontal plane (determined by the inferior margin of the 
orbit and the upper border of the external auditory meatus on 





Fic. 2. Apparatus seen from above: M’ = millimeter scale for movement 
in lateral direction; P’ = protractor for tilting needle holder in frontal 
plane; P” = protractor (on back of needle holder) for tilting needle in 
sagittal plane; R = ring. 


either side). After the cast has hardened, large windows are 
cut in its top (field of operation) and in the frontal and 
temporoparietal regions (for X-ray photography of the pineal 
body and of the region of the thalamus). It is important that 
the ring with the cast can be easily removed from the skull and 
reapplied during operation in exactly the same position as 
before operation. 

(2) An X-ray picture is taken with the apparatus in situ 
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and the needle in the zero position (crossing of the interaural 
and midsagittal planes) before and after filling of the ventricles 
with air. From these photographs the coordinates of the lesion 
are calculated and the place of trepanation is determined. 

(3) After trepanation a wire or cannula is introduced through 
the intact dura, a lesion is produced by thermocoagulation, 
fluids are aspirated or injected, etc. 

This apparatus is being used for psychosurgery. In a series 
of patients studied in collaboration with H. Freed, lesions 
have been placed in the region of the medial nucleus of the 
thalamus (medial thalamotomy) in order to reduce the emo- 
tional reactivity by a procedure much less drastic than frontal 
lobotomy (2). The results so far obtained are promising. Fur- 
ther applications of the stereotaxic technic are under study, 
e.g. interruption of the spinothalamic tract in certain types 
of pain or phantom limb; production of pallidal lesions in 
involuntary movements; electrocoagulation of the Gasserian 
ganglion in trigeminal neuralgia; and withdrawal of fluid from 
pathological cavities, cystic tumors. 
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A Solution for Plasticizing 
Kymograph Records 


Tuomas J. Harry! 


Research Division, E. S. Miller Laboratories, Inc., 
Los Angeles, California 


In the past, many solutions such as shellac in ethanol, resin 
in ethanol or isopropanol, etc. have been used to fix kymograph 
records, Satisfactory results were not always obtained because, 
as the solutions became more concentrated due to evaporation, 
the records were extremely sticky, did not dry rapidly, and had 
a glossy finish which would not photograph readily. 

The.solution to be described has been used for 8 months 
and has alwavs given excellent results in that the records dried 
within. 10 minutes, were never sticky, and always had a dull 
fmish. One further advantage was the ease with which the 
fixing: pan was cleaned. A 10 per cent aqueous solution of 
sodium carbonate readily removes all traces of the dried 
fixative from the pan. 

The plasticizing solution is composed of cellulose acetate 
phthalate (Eastman Kodak Co.), 10 grams; ethyl lactate, 
150 cc.; ethyl acetate, 150 cc.; and ethanol or isopropanol, 
700 cc. To prevent precipitation of the plastic, the solution 
must be mixed in the following manner: dissolve the cellulose 
acetate phthalate in 25 cc. of ethyl lactate and then add an 
equal quantity of ethyl! acetate, This solution is added to half of 
the ethanol or isopropanol. with rapid stirring. Some pre- 
cipitation of the plastic may occur at this point, but the 
addition of another 25 cc. each of ethyl lactate and acetate 
will redissolve the precipitate. Add the remainder of the 
alcohol, ethyl lactate, and ethyl acetate in that order. Filter 


1 Present address: Department of Pharmacology, University of Southern 
California School of Medicine, Los Angeles. 
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the solution by gravity through glass wool and bottle. Kyo. 
graph records are fixed in the usual manner with this finished 
solution. 


Yeast Autolysate: A Culture Medium fo, 
Hemophilus influenzae 


ERWIN Net! 


Laboratory of Bacteriology, Children’s Hospital, and Departmoy 
of Bacteriology and Immunology, University of Buffaly 
School of Medicin, 


It is generally agreed that H. influenzae requires for jt, 
growth two distinct factors, the heat-labile V factor an 
the heat-stabile X factor. Lwoff and Lwoff (5) have shown tha 
the V factor is a coenzyme, and their observation has bee 
confirmed by other investigators. Gingrich and Schlenk (3) 
reported that codehydrogenase I replaces the V factor and 
in this respect, is superior to codehydrogenase IT. The X facto; 
can be replaced by crystalline beef-liver catalase according 
to Bass, Berkman, Saunders, and Koser (/). From the ip. 
vestigations of Hoagland and associates (4) as well as of Bass 
and co-workers (/) it is evident that in addition to these two 
growth factors other compounds may be required for maximal 
growth. Yeast is known to be rich in V factor; however, it 
is generally regarded to be lacking in X factor. The exper 
ments reported below revealed that yeast autolysate supplies 
both growth factors required by H. influenzae and suggest 
that this substrate may be used to advantage as a culture 
medium and may be useful in studies on the streptomycin 
sensitivity of this microorganism. 

The yeast autolysate (Supplement B) used in these studies 
was procured from Difco Laboratcries. It is a filtrate of av- 
tolyzed fresh yeast and, according to Schoenlein (6), is rich 
in coenzyme, glutamine, cocarboxylase, and other B-vitamin 
factors. Difco Supplement is recommended for use in the 
cultivation of Neisseria gonorrhoeae and has been employed 
by Buck (2). In the present study, two lots (#388386 and 
# 388624) proved to be equally satisfactory. For as yet un- 
explained reasons another lot (#386207) failed to support 
the growth of H. influenzae. The vast majority of experiments 
were carried out with lot # 388386. 

Nineteen strains of H. influenzae were used. Six strains wert 
freshly isolated from the spinal fluid of patients with menin- 
gitis; the remainder were stock culture strains available in 
this laboratory or kindly supplied by H. E. Alexander and the 


Division of Laboratories and Research, New York State | 


Department of Health. Seventeen strains belong to type » 
and one strain each to types a and c, respectively. 

The first series of experiments was undertaken to determine 
the growth-promoting properties of yeast autolysate. The 19 
strains of H. influenzae were seeded into 10 per cent yeas! 
autolysate-brain heart infusion. All grew profusely within 24 
hours in this culture medium and failed to grow entirely 0 


brain heart infusion used as control. In view of the fact that] 


the inoculum, which was harvested from hemoglobin-proteos 
peptone #3 agar, may have contained an adequate amount of 
X factor, serial transfers were made daily from yeast autoly- 
sate-brain heart infusion to yeast autolysate-brain heat 


1 The author wishes to acknowledge the technical assistance of C. 
Crotty. 
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‘sfusion. Each transfer resulted in a dilution of 1:10, It was 
und that all strains could be maintained in this culture 
medium for 15 consecutive subcultures. It is noteworthy 
that the organisms maintained their type-specificity: specific 
soluble substance could be demonstrated by means of type- 
specific antiserum. Moreover, no changes were noted in the 
morphological and cultural characteristics of the organisms 
throughout this experiment in films and colony formation on 
hemoglobin-proteose #3 agar. It may be concluded, therefore, 
that yeast autolysate in brain heart infusion supplies the 
essential growth factors required by H. influenzae. 

The growth-promoting propesties of yeast autolysate in 
diferent concentrations were then studied. A strain of H. 
influensae type b, which had been maintained in yeast au- 
tolysate-brain heart infusion for 12 consecutive subcultures, 


was used as inoculum of brain heart infusion containing yeast 


autolysate in concentrations ranging from 0.01 to 10 per cent. 
The seeded culture media were incubated at 37°C. The results 
of this experiment are summarized in Table 1. 


TABLE 1 


GrowtH oF H. influenzae Tyre b AND Propuction or SSS tN 
Brain Heart INFUSION CONTAINING YEAST AUTOLYSATE 











Hours of | Concentration of yeast autolysate (%) 
incuba- | 10 1 0.1 001 0 
fon | 
= — - ee - —- - — — = —< 
Growth 
7 +444 +4+++ ++ + - 
8 | ++++ +++ + — — 
7 | er? sm + - - 
| Presence of SSS 
2 | ++++ $+++ +++ + - 


- = no growth, no SSS; + to ++++ = various degrees of visible 
growth and various amounts of SSS. 





It may be seen that H. influenzae grew profusely within 24 
hours in infusion containing 1 and 10 per cent yeast autolysate 
while lower concentrations promoted only slight growth. 
Attention may be called to the fact that the strain produced 
type-specific substance. Similar results were obtained with 
several other strains of H. influenzae. Yeast autolysate in a 
concentration of 50 per cent either failed to promote growth 
or did so more slowly and to a lesser degree than that used in a 
concentration of 10 per cent. 

In order to assay quantitatively the growth of H. influensae 
in yeast autolysate-brain heart infusion, the following studies 
were undertaken. A strain of H. influenzae type b was grown 
in 10 per cent yeast autolysate-brain heart infusion for 24 
hours. Serial dilutions (from 107 to 10") were then pre- 
pared and used for seeding of the same culture medium. In 
this fashion the smallest inoculum promoting visible growth 
was determined. It was found that growth was obtained with 
inocula in dilutions up to 10~®. Similar titrations carried out 
with other strains revealed that cultures of H. influenzae 
could be diluted from 10~* to 10™ and still promote growth, 
when used for inoculation of the 10 per cent yeast autolysate- 


brain heart infusion. Freshly prepared pipettes were used for 


tach dilution. Even so, this method of titration by necessity 
has only limited accuracy. From the data just presented it 
appears to be safe to conclude that type b showed at least a 
10,000,000- to 100,000,000-fold increase in this culture medium. 
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Preliminary studies on the comparative efficacy of yeast 
autolysate-brain heart infusion and hemoglobin-proteose 
#3 agar (Difco) revealed that growth may be obtained more 
rapidly in the fluid than on the solid medium, particularly 
if small inocula are used for seeding purposes. It appears, 
therefore, that the yeast autolysate medium may be superior 
under certain conditions to the presently employed hemo- 
globin-proteose #3 agar. Moreover, incubation under in- 
creased CO, pressure is unnecessary. 


In order to elucidate the question of whether the X factor 
is supplied by the yeast autolysate or by the brain heart 
infusion, 10 strains of H. influenzae were seeded into 10 per 
cent yeast autolysate-saline solution. All strains grew within 
24 hours and could be maintained in this medium for 18 
consecutive transfers. Since each transfer resulted in a dilution 
of 1:10, it seems safe to assume that X factor, which may 
have been present in the first inoculum, was no longer left at 
the end of the experiment. Therefore, yeast autolysate fulfills 
the growth requirements of H. influenzae. It seems of interest 
to point out that all type b strains tested produced the type- 
specific substance in this medium. 


Yeast autolysate alone does not permit maximal growth 
of H. influenzae. This conclusion is based on the following 
observations: (1) A larger inoculum is necessary in order to 
promote growth in 10 per cent yeast autolysate-saline solution 
than in 10 per cent yeast autolysate-brain heart infusion. 
In several experiments the respective inocula were 10~* for 
yeast autolysate alone and less than 10~* for yeast autolysate- 
brain heart infusion. (2) Growth in yeast autolysate-saline 
solution usually is somewhat less profuse and takes 
place more slowly than in yeast autolysate-brain heart 
infusion. 

On the basis of the foregoing data yeast autolysate appears 
to be a suitable medium for the growth of H. influenzae, 
and it seems possible that this material may be used to ad- 
vantage in cultural examinations. Preliminary to such studies, 
experiments were carried out on the growth-promoting proper- 
ties of yeast autolysate in spinal fluid procured under aseptic 
conditions from patients free of meningitis. Both cell count 
and protein content were within normal limits. It could be 
shown that H. influenzae type b grows well in 10 per cent yeast 
autolysate-spinal fluid and produces the type-specific soluble 
substance. One strain was maintained in this medium for 19 
serial transfers. That yeast autolysate, indeed, may be of aid 
in the diagnosis of meningitis caused by H. influenzae is sug- 
gested by the following observation: Identical amounts of 
spinal fluid (no microorganisms seen on film) from a patient 
with clinical meningitis were seeded on hemoglobin-proteose 
#3 agar, blood agar, and into 10 per cent yeast autolysate- 
brain heart infusion. After incubation at 37°C. for 18 hours 
profuse cloudiness was present in the yeast autolysate medium, 
whereas only minute colonies were seen on the solid culture 
media. Anti-H. influenzae type b serum produced specific 
precipitation and/or agglutination with the yeast autolysate 
culture. 


Determination of the sensitivity to streptomycin of strains 
of H. influenzae isolated from patients prior to, and concurrent 
with, chemotherapy is of practical importance. It was decided, 
therefore, to investigate the possible usefulness of yeast autoly- 
sate as a culture medium for such tests. Thus far 12 strains 
have been studied in this medium, using streptomycin in 
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amounts of 1 and 10 yg./ml. The results of a representative 
experiment are summarized in Table 2. 

It is evident that streptomycin prevents or inhibits the 
growth of the organism. Attention may be called to the fact 
that the size of the inoculum influences the degree of bac- 
teriostasis. All 12 strains tested were inhibited by streptomycin 
in amounts ranging between 1 and 10 yug./ml. This finding 
corresponds closely to the results obtained on solid culture 
media: H. influenzae is inhibited by 5 yug./ml. of agar. Using 
yeast autolysate as the culture medium, the results may be 
obtained within 18 hours. Furthermore, it appears from the 

. data presented above that such a test can be carried out even 
if only small numbers or organisms are available for the in- 
oculation of the yeast autolysate medium. 


TABLE 2 


BACTERIOSTATIC Errects oF STREPTOMYCIN Upon H. influenzae Tyre b 
tn 10 Per Cent Yeast AUTOLYSATE-BRAIN HEART INFUSION 





Hours of 














Streptomycin 
bser- 

Re = 10 wg./ml. 1 wg./ml. 0 wg./ml. 

Inoculum 0.2 ml. of undiluted culture 

is | - ++++ +-+-++ 
24 - ++++ ++++ 
48 a ++++ ++++ 
Inoculum 0.2 ml. of 1:100 diluted culture 

18 - ++++ ++++ 
24 - ++++ ++++ 
48 — ++++ ++++ 

Inoculum 0.2 ml. of 1:10,000 diluted culture 

18 _ + ++++ 
24 _ ++ ++++ 

48 _ ++++ ++++ 

Inoculum 0.2 ml. of 1:1,000,000 diluted culture 

18 - a re 
24 - — Po} 
48 _ _ ++++ 





— = no visible growth; + to +++-+ = various degrees of visible 
growth. 


The experiments presented revealed that yeast autolysate 
contains the essential growth factors required by H. influenzae. 
Ail strains tested thus far could be grown and maintained 
both in 10 per cent yeast autolysate-saline solution and in 
yeast autolysate-brain heart infusion. It is worthy of note that 
these culture media promote rapid multiplication of the 
organism and that the resulting growth causes grossly visible 
cloudiness. This observation seems to be of significance, 
since, as stated by Hoagland and his associates (4) in 1942, 
“turbidity produced by growth of H. influenzae is rarely great, 
even under optimum conditions.” The question remains as 
to the nature of the X factor present in yeast autolysate. 
Studies are needed to determine whether this material con- 
tains a factor identical] with, or similar to, the active component 
in hemin or whether some other substance such as catalase 
acts as X factor. 

From a practical point of view the demonstration of the 
growth-promoting properties of yeast autolysate may find 
several applications. It seems quite possible that yeast autoly- 
sate infusion broth may be used to advantage for the growth 
of H. influenzae, particularly for the isolation of this organism 
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from spinal fluid, blood, pus, etc. Preliminary studies indica 
that growth may be obtained in the yeast autolysate mediy,, 
more rapidly and with smaller inocula than on hemoglobin. 
proteose #3 agar. It is worthy of note that all type b strain, 
grown in yeast autolysate produced the type-specific solytj, 
substance. Studies are indicated, therefore, to determin. 
quantitatively the amount of SSS formed in this culty, 
medium. Such a study may yield information on the potenti 
value of yeast autolysate cultures as immunizing antigens 
used in rabbits, a procedure which may be employed for the pera 
production of therapeutically effective antiserum. It has bee ime - 
shown, furthermore, that yeast autolysate-brain heart jj.jme” 2 
fusion can be used in tests designed to determine the strep. porator 
tomycin sensitivity of strains of H. influenzae. 
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A Simple Method for Changing Units 


F. L. Roseson 


Department of Physics, 
Virginia Polytechnic Institute, Blacksbur, 


Students and research workers frequently experience dil- 
ficulty in converting a quantity from one system of units to 
another. The following rule, which the writer has used in his 
classes for several years, eliminates the uncertainty in such | 
computations by reducing them to a routine procedure. 

Rule: Write the quantity with its units in the first system. 
Give to each unit the coefficient 1. Substitute for each of these units 
its value in the second system. Reduce all numerical factors too 
single coefficient, which is the numerical value of the quantity in 
the second system of units. 

Example: Given, the coefficient of thermal conductivity oi A 
glass: 


cal, cm, I 
k = 0.00250 ——————. ’ 
cm.? °C, sec. 
Required, k in terms of B.t.u. per in. thickness per ft.? per ‘F. 
per hr. 
Applying the rule, 





+ = 0.00250 —t calif em) 
~~ [Lem] {1°C.] [1 sec.] dis 


in use 

1 pa for th 
— B.t.u. || — in. 

E [ke] The 








= 0.00250 i : “og | a 7 
48." 5 F. 3600" it can 

' , ' run tl} 

726 B.t.u. in. table. 

~ ft. °F, br.’ | iT) 
Made | 


10, 1947 
SCIENCE, October CIE 













indica 
Medium 
Oglobin. 
b Straing 
C Soluble 
etermine 
5 Culture 
Potential 
ANtigeng 
d for the 
has been 
leart in. 
he Strep. 





I Hot-Air Apparatus Dryer for General 
boratory Use! 













J. F. Corwin 


Antioch College, Yellow Springs, Ohio 





survey of the literature shows that a number of workers 
we felt the need of a good, quick method of drying glass 
naratus (1). However, all of these dryers either have been 
signed for a special purpose or require some unusual tech- 
ues for building them. The design of an air dryer for general 
ratory use should take into account the following require- 














pents: 
(1) It should be constructed of easily available, commercial 


terials of standard design, so that construction and replace- 
went of parts is not a burden. 

(2) It should fit well into the common arrangement of labora- 
pry utilities. 

3) It should be equipped with sufficient protective devices 
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‘efie that the usual errors in use will not result in breakdown of 
athe equipment. 
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. The design of the equipment reported here, which has been 
in use in all of the student laboratories at Antioch College 
lor the past three years, fulfills these requirements. 

The air heater (Fig. 1) has an over-all height of 24 inches 
and should be placed at the end of a laboratory table where 
itcan be connected directly to the utility lines that generally 
tun through uprights, down the middle or at the back of the 
table. The compressed-air line is connected to the heater 

‘The author wishes to acknowledge suggestions on change of design 

047 made by R. A, Borden and E. L. Birch. 


SCIENCE, October 10, 1947 


through a steam valve which offers easy regulation of the 
pressure. The electrical connection should be made with 
asbestos-covered wire, and the electric fixture should be 
porcelain to prevent a short circuit if the heater is accidentally 
left on without air flowing through it. The connection to the 
electrical utility source should be made through a standard 
switch box containing a safety light to show when the heater 
is on. The asbestos and glass-wool packing may be omitted 
if the air line is free from oil. When the threaded caps are not 
tightened to the pipe which forms the body of the heater, 
they are easily removed for replacement of the heating coil 
or packing. The unit is painted with aluminum paint or heat- 
resistant lacquer to prevent rusting in the usual laboratory 
atmosphere. 

The apparatus to be dried is inverted and hung on a tubular, 
glass or metal support which is inserted into the coupling at the 
top of the heater. Although glass supports are subject to 
breakage, they may be made with little trouble to fit special 
types of drying problems and are not a source of contamination 
when kept clean. Metal supports may be used when special 
types of contamination are not objectionable. The supports 
are fitted to the heater by expanding the tubing over a narrow 
area so that it just slips inside the coupling at the top with the 
expanded portion resting on the nipple and a short unexpanded 
length extending through the nipple into the heater. The 
bushing is then dropped over the support and tightened until 
it rests firmly on the expanded portion. When glass is used, 
the expanded portion should be protected from the raw metal 
surfaces by asbestos cord. 

Fig. 2 shows two designs of tubular, pyrex glass supports 
that have been used with success. Design A, made from 10-mm. 
standard-wall glass, was used for larger apparatus, where 
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considerable volume of air is needed. The bushing must be 
placed on the tubing before the upper end is flared. Design B, 
made of 5-mm. glass sealed to a 10-mm. section, allows smaller 
apparatus for micro and semimicro work to be dried. The 
sealed-off upper end kept the light pieces from being blown 
off the support, while the small holes in the sides furnished 
sufficient hot air. The length of the support may be varied at 
will; those used were approximately 12 inches long. 

The cost of this type of drying equipment is small, and it 
can be installed by a plumber and an electrician. Its use by 
students clears drying ovens, facilitates laboratory work, and 
allows apparatus to be returned, dry, to the stockroom. From 
a cold start, the time required to obtain hot air is about 40 
seconds. 
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Unified calculus. Edward S. Smith, Meyer Salkover, and How- 
ard K. Justice. New York: John Wiley; London: Chapman 
& Hall, 1947. Pp. x + 507. $3.50. 

In their effort to introduce unity into the calculus and to 
provide correlation with physics and mechanics, the authors 
have made the following noteworthy contributions: (1) the 


dy ba 
use of the ax notation for the derivative from the start; (2) 
x 


the interweaving of the ideas of differentiation and integration 
in connection with the simple polynomial functions; (3) the 
inclusion of applications of integration to centroids and 
moments of inertia with the earliest study of integration in 
company with the conventional applications to area, volume, 
liquid pressure, and work; (4) early presentation of the idea 
of definite integral; (5) a very clear explanation of the differen- 
tial, with its applications and its relation to integration; (6) 
a line of choice problems on definite integrals and applications 
interspersed through all the chapters which deal with the 
formulas and methods of integration; (7) the adoption of right- 
handed space axes (the physicists should bless them for that!); 
(8) a small but adequate appendix of formulas and tables; 
and (9) a chapter on differential equations. While much of the 
text is identical with that of its excellent predecessor, there 
are many simplifications and clarifications which will please 
discriminating students and teachers. The typography is 
excellent, the cuts are clear and suggestive, and the somewhat 
smaller format which grew out of the necessity of paper 
conservation has not impaired the excellence of the presenta- 
tion but should make the text look a little less formidable to 
the student. The reviewer is anxious to give it a first-hand 
working over with his classes this fall. 

WALTER F. SHENTON 
The American University, Washington, D. C. 


The chemical kinetics of the bacterial cell. C. N. Hinshel- 
wood. New York: Oxford Univ. Press, 1946. Pp. 284. $6.75. 


Prof. Hinshelwood, who is well known for his work in chem- 
ical kinetics, has applied some of its principies to the problems 
of bacterial physiology and in particular to bacterial variation. 
The theoretical treatment is based on the assumption that the 
cell is, in effect, an assembly of self-duplicating units (which 
the author identifies with enzymes), and that the pattern of 
these units determines the pattern of cellular characteristics. 
Much of the experimental material was obtained in the 
author’s laboratory. The possibility that the self-duplicating 
entities are enzyme-forming units rather than enzymes is un- 
fortunately not considered, although this would leave many 
of the formal developments unchanged. The consequences of 
competition among different types of self-duplicating units are 
also ignored; this is a more serious omission with respect to the 
validity of the kinetic derivations. 

There is an extensive discussion of mutation and selection 
as possible alternatives to the mechanism proposed, and of the 
results of combining them with this mechanism. It is a pity that 
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the author did not clearly emphasize two important poin 

that the ability to adapt by a biochemical mechanism seems, 
require the presence of a specific gene, and that such a mech, 
nism furnishes a key to the fundamental problem of the relat; 

between genotype and phenotype. 

It is surprising to find only one reference to the fundamen; 
work on adaptive enzymes by Spiegelman and none to 
important studies of the “killer” character by Sonnebor 
Selection and the evolution of populations are discussed with 
out reference to the contributions of Lotka, Volterra, Dg 
briick, and Luria. Finally, a book on the kinetics of self-dy 
plicating units should include some mention of Darlington anj 
Sewall Wright, who first called attention to the importance 
such units for physiological genetics. 

With regard to some of the experimental material cited, ; 
is regrettable that adaptation to carbohydrates was studied } 
the awkward method of growth and lag measurements rathes 
than the well-known direct biochemical procedures. Despite 
these criticisms, this book must be regarded as required reading 
for the general microbiologist and the theoretical biologist. 

Joun M. Rew 











Washington University School of Medicine 


The technology of adhesives. John Delmonte. New York 
Reinhold, 1947. Pp. viii + 516. (Illustrated.) $8.00. 


The development of plastics has revolutionized adhesive 
technology and has broadened its usefulness into many nev 
fields of applications which were previously either unknown or 
were handled by entirely different techniques. This widened 
industrial scope presents a complicated and often confused 
picture to the adhesive consumer, making it difficult to select 
critically the proper adhesive for a specific application. 

This book, divided into 20 chapters covering all the main 
classes of synthetic resins as well as other well-known types 0! 
adhesives, should do much to clear up this situation. There are 
also chapters on the theories of adhesive action and their ap- 
plication to important classes of materials such as wood, or- 
ganic plastics, metal, rubber, paper, textiles, and inorganic 
materials; tests and specifications are also described. Alter 
each chapter isa list of references, mostly to patents; much o 
the technical information in the text appears to be taken from 
patent teachings without any indication as to whether the pat- 
ent claims have been substantiated by the author. 

There are very few illustrations for the size of the book. 
More pictures demonstrating gluing equipment, techniques, 
and important applications would be of considerable aid t 
readers with little experience in the field. 

The book is well written and well organized and should be 
very helpful to anyone connected with bonding problems 0 
any way. It would be a valuable refresher and reference work 
for the expert and also serve as an up-to-date treatise for both 
the fabricator and layman. 
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